	Grade: 10  Unit:1a    (CC 3-7) 

	UNIT TOPIC :  EQUATIONS OF LINES IN THE COORDINATE PLANE
LENGTH:  7 DAYS
DESCRIPTION

· Definition of slope
· Slope formula

· Types of slope ( positive, negative, undefined, zero)

· Slope intercept form

· Point – slope form


	Common Core and NYS Standards:
C.C  (G.GPE.5)  Prove the slope criteria for parallel and perpendicular lines

NYS Standards  (G.PS.8) Determine information required to solve a problem, choose methods for obtaining the information and define parameters for acceptable solutions.

	Big Ideas/Enduring Understandings:
· A line can be graphed and its equation written when certain facts about the line, such as its slope and a point on the line are unknown.
· The equation of a line can be written in forms.
	Essential Questions:
How do we write equations of a line in the coordinate plane?

	Content:
· Writing equation using slope-intercept form
· Writing equation using point- slope form
· Vocabulary (slope, slope-intercept form, point-slope form)


	Skills:  Students will be able to:
· Know the slope formula and how to apply it.
· Know the difference between slope-intercept form and point-slope form
· Know the different types of slope

	Assessment Evidence and Activities:
· Do Now( Entrance Card)                     
· Class Assignment
· Homework
· Observation
· Project
· Pre- Test
· Vocabulary Builder

	Possible Support Strategies:
· Extra-help
· Technology Use
· Tutoring
· Peer support /  Group Activities


	Formative Assessment:
· Quiz / Quick Check Questions (Common Core Book)
· Post – Test
· Exit Card

	Final Performance Based Task:
· Error Analysis (lesson check p193 # 7)
· Compare and Contrast (lesson check p193 # 6)
Example  Graph y = 2x + 5 and  y = 1/3 x + 5.  Describe how these lines are alike or different.

· Explain why you think slope intercept form make sense as a name for y= mx +b.

Explain why you think point-slope form make sense as a name for y-y1 = m(x- x1)

( p193 Lesson check #5)




	Extension:   
· Students will create their own error analysis questions
· Students will create their own problems and provide solution
· Each solution will be justified using steps/explanations

	Learning Plan & Activities:
All Activities will integrate student to student interaction and critical thinking questions.

· Visual Aids
· Individual/ Group Practice
· Questioning ( Critical Thinking)
· Explanation/ Justification of answers

	Resources:
· Text Books:  New York Geometry Prentice Hall 
· Geometry Common Core 
· Barron’s Regents Exams and Answers  (Geometry)
· Math Websites
· Peers
· Technology


	Grade:10  Unit:1b

	UNIT TOPIC:  SLOPE OF PARALLEL AND PERPENDICULAR LINES
LENGTH:

DESCRIPTIONS

· Graph 2 lines given two sets of ordered pairs

· Graph equations using slope and y-intercept

· Graph using equation in y = mx+b form

· Compare the slope of 2 parallel lines

· Compare the slope of 2 perpendicular lines

· Write the equation of a line parallel to a given equation passing through a given point.

· Write the equation of a line perpendicular to a given equation passing through a given point.



	Common Core and NYS Standards:
C.C Standard  (G.PE.5)  Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems.

NYS Standards (G.G63) Determine whether two lines are parallel, perpendicular, or neither given their equations.

                            (G.G64) Find the equation of a line, given a point on the line and the equation of a line perpendicular to the given line.

	Big Ideas/Enduring Understandings:
· Comparing slopes of 2 lines to show whether the lines are parallel or perpendicular.
· The relationship between parallel and perpendicular lines can sometimes be used to write equation of a line.
	Essential Questions:
· How can we prove that 2 lines are parallel or perpendicular?
· The relationship between parallel and perpendicular lines can sometimes be used to write equation of a line

	Content:
· Using coordinate geometry to examine the slopes of parallel and perpendicular lines.
· Using equation to determine whether lines are parallel, perpendicular or neither.
	Skills:  Students will be able to

(Parallel)

· Know if 2 non-vertical lines are parallel, then their slopes are equal.
· Know if the slopes of 2 distinct non-vertical lines are equal, then the lines are parallel.
· Know any 2 vertical lines or horizontal lines are parallel.
(Perpendicular)
· If 2 non-vertical lines are perpendicular then their product of their slope = -1
· If the slopes of 2 lines have a product of -1, then the lines are perpendicular
· Any horizontal and vertical lines are perpendicular. 


	Assessment Evidence and Activities:
· Got it
· Do Now (Entrance Card)
· Homework
· Observation 
· Pre-Test
· Post-test

	Possible Support Strategies:
· Extra-help
· Technology use
· Tutoring
· Peer support/ Group Activities

	Formative Assessment:
· Using their knowledge of perpendicular lines and parallel lines, students will write equations of lines parallel or perpendicular to lines on graphs.  They will make correspondences between graphs of lines and equations.
· Post –Test
· Exit Cards

	Final Performance Based Task:
At the bottom

	Extension:
· Practice Activities from workbook/ handout
· Error Analysis  (CC p 201#5) 
· Compare and Contrast (CC p201#6)
· P 203# 41
· Questions that require explanation/ justification

	Learning Plan & Activities:
All Activities will integrate student to student interaction and critical thinking questions.

· Practice  Activities ( Individual/ Groups/ peers)
· Questioning to test students knowledge/ to promote critical thinking
· Explanation/Justification of answer

	Resources:
· Text Books:  New York Geometry Prentice Hall 
· Geometry Common Core 
· Barron’s Regents Exams and Answers  (Geometry)
· Problem Solving materials created by teacher
· Math Websites
· Peers
· Technology


Cobble Hill High School

Geometry
PERFORMANCE BASED ASSESSMENT – UNIT 1

Name:_____________________



Date:_________   Period _____
Slopes of Parallel and Perpendicular Lines
Task 1

Rail Trail A community recently converted an old railroad corridor into a recreational trail. The graph at the right shows a map of the trail on a coordinate grid. They plan to construct a path to connect the trail to a parking lot. The new path will be perpendicular to the recreational trail.
a. Write an equation of the line representing the new path.
b. What are the coordinates of the point at which the path will meet the recreational trail?
c. If each grid space is 25 yd by 25 yd, how long is the path to the nearest yard?
1. How can you tell whether two lines are perpendicular, given their equations?
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          _______________________________________________________________________

2. What is the slope of the line representing the existing trail?
3. What is the slope of the line representing the new path?
4. What is the y-intercept of the line representing the new path?
5. Write an equation for the line representing the new path, and then graph it.
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


6. Name the point at which the path meets the recreational trail.
7. How long is the path in units of the coordinate grid? (Hint: Use the distance formula.)
          8.  How long is the path in yards?
Task 2
a. Write the slopes of two perpendicular lines.
b. Write equations for two parallel lines using the positive slope in part (a).
c. Write equations for two parallel lines using the negative slope in part (a).
   d. Are both lines in part (b) perpendicular to both lines in part (c)? How do

you know? Explain

George Westinghouse High School

Geometry – Unit One 

Pre-Test

Name:______________________________

Date:_____________        Pd: _________

1. The data in the table below are graphed, and the slope is examined.

[image: image1.png]



The rate of change represented in this table can be described as

	1)
	negative

	2)
	positive

	3)
	undefined

	4)
	zero


2.  What is the slope of line [image: image2.png]


 in the accompanying diagram?

[image: image3.png]



	1)
	[image: image4.png]




	2)
	[image: image5.png]




	3)
	[image: image6.png]




	4)
	[image: image7.png]






   3. What is an equation of the line that passes through the point [image: image8.png]


 and has a slope of [image: image9.png]


?

	1)
	[image: image10.png]




	2)
	[image: image11.png]




	3)
	[image: image12.png]




	4)
	[image: image13.png]





  4.  An equation of the line that has a slope of 3 and a y-intercept of [image: image14.png]


 is

	1)
	[image: image15.png]


         

	2)
	[image: image16.png]




	3)
	[image: image17.png]




	4)
	[image: image18.png]





5.  A line having a slope of [image: image19.png]


 passes through the point [image: image20.png]


.  Write the equation of this line in slope-

     intercept form.

     6.  What is an equation of the line that passes through the points [image: image21.png]


 and [image: image22.png]


?

	1)
	[image: image23.png]




	2)
	[image: image24.png]




	3)
	[image: image25.png]




	4)
	[image: image26.png]





    7.  Which equation represents the line that passes through the point [image: image27.png]


 and has a slope of [image: image28.png]


?

	1)
	[image: image29.png]




	2)
	[image: image30.png]




	3)
	[image: image31.png]




	4)
	[image: image32.png]2x+3







     8.  If point [image: image33.png]


 is on the line whose equation is [image: image34.png]x+ b




, what is the value of b?

	1)
	1

	2)
	2

	3)
	3

	4)
	0


9.  A line having a slope of 2 passes through the point (-10, 4).  Write the equation of this line in slope-

                                                5

     intercept form.

      10.  Which equation represents a line parallel to the y-axis?

	1)
	[image: image35.png]




	2)
	[image: image36.png]




	3)
	[image: image37.png]




	4)
	[image: image38.png]x+4







    11.  Which point lies on the graph represented by the equation [image: image39.png]3y +2x



?

	1)
	[image: image40.png]




	2)
	[image: image41.png]




	3)
	[image: image42.png]




	4)
	[image: image43.png]





12.  The equation of line k is [image: image44.png]


.  The equation of line m is [image: image45.png]~2x+ 6y =18



.  Lines k and m are

	1)
	parallel

	2)
	perpendicular

	3)
	the same line

	4)
	neither parallel nor perpendicular


13.  What is the slope of a line that is perpendicular to the line whose equation is [image: image46.png]ix+ 4y




?

	1)
	[image: image47.png]




	2)
	[image: image48.png]




	3)
	[image: image49.png]




	4)
	[image: image50.png]





14.  Which equation represents a line that is parallel to the line [image: image51.png]—x+5




?

	1)
	[image: image52.png]—x+3





	3)
	[image: image53.png]




	2)
	[image: image54.png]



	4)
	[image: image55.png]4x+5








15.  What is the slope of the line that passes through the points [image: image56.png]


 and [image: image57.png]


?

	1)
	[image: image58.png]



	3)
	[image: image59.png]




	2)
	2
	4)
	[image: image60.png]





16.  What is an equation for the line that passes through the coordinates [image: image61.png]


 and [image: image62.png]


?

	1)
	[image: image63.png]



	3)
	[image: image64.png]




	2)
	[image: image65.png]



	4)
	[image: image66.png]





17.  What is the slope of the line containing the points [image: image67.png]


 and [image: image68.png]


?

	1)
	[image: image69.png]



	3)
	[image: image70.png]




	2)
	2
	4)
	[image: image71.png]





18.  What is an equation of the line that passes through the point [image: image72.png]


 and has a slope of 2?

	1)
	[image: image73.png]2x+5





	3)
	[image: image74.png]




	2)
	[image: image75.png]



	4)
	[image: image76.png]





19.  What is the slope of the line containing the points (-8, 3)  and (-6, 7)?

	1)
	[image: image77.png]




	2)
	2

	3)
	[image: image78.png]




	4)
	[image: image79.png]





20.  What is the slope of the line that passes through the points [image: image80.png]


 and [image: image81.png]


?

	1)
	[image: image82.png]




	2)
	[image: image83.png]




	3)
	[image: image84.png]




	4)
	[image: image85.png]





Cobble Hill High School

Geometry

Problem Solving – Parallel & Perpendicular lines (1)

Name:____________________                                              Date:________________

In Exercises 1 and 2, are lines m1 and m2 parallel? Explain.
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1.                                                                             2.
Write an equation of the line parallel to [image: image86.emf]that contains point C.
3. [image: image87.emf]: y = (5x + 12; C((2, 1)  

 4. [image: image88.emf]: y = 
[image: image89.wmf]4

7

x + 7
[image: image90.wmf]2

7

 ; C(7, 1)

   5.   [image: image91.emf]: y = (
[image: image92.wmf]2

5

x + 5
[image: image93.wmf]2

5

; C(5, (2)
In Exercises 6 and 7, are lines m1 and m2 perpendicular? Explain.
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6
7.

Write an equation of the line perpendicular to the given line that contains P.

8. P((6, 5); y = 2x ( 3


9.  P(4, 3); y = (3x ( 15
10.  P((6, (3); y = x( 1

Cobble Hill High School

Geometry

Problem Solving – Parallel & Perpendicular   Lines (2)

Name:_________________________                         Date:________________

1.  The line that represents the right boundary of a street is shown on the grid at the right.
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a. What is the equation of the left boundary, which is parallel to the right boundary, and passes through point L(200, 100)?
b. Graph the left boundary.
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Rewrite each equation in slope intercept form. Then determine whether the lines are parallel. Explain.
2. . 2y = x + 15

       x = 2y + 5
3.  10y + 130 = 50x


     (5y = 2x + 11
4.  2y = 15 + 4x
     6y ( 30 = 12x
Rewrite each equation in slope-intercept form. Then determine whether the lines are perpendicular. Explain.
5.    y ( 1 = (x (6
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6. 
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  2y = 8x + 18
7. 
[image: image96.wmf]5
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5y = 2x + 6
8.  A town’s building code states that stairs and ramps must have a handrail. The 
     sketch at the right has a scale of 7 in. to each grid space.
[image: image97.png]0)





a. The handrail needs to be at least 35 in. above the ramp. Mark the point 35 in. above the top of the ramp. What are its coordinates?
      b. What is the equation of the line for the handrail?
Cobble Hill High School
Geometry

Problem Solving – Parallel & Perpendicular Lines (Re teach)
Name:_________________________                         Date:_______________

Remember that parallel lines are lines that are in the same plane that do not intersect, and perpendicular lines intersect at right angles.

Problem

[image: image161.jpg]


Write an equation for the line that contains G(4, (3) and is parallel to [image: image98.emf]: 
[image: image99.wmf]1

–2 = 6

2

xy

+

. Write another equation for the line that contains G and is perpendicular to [image: image100.emf]. Graph the three lines.

Step 1 Rewrite in slope-intercept form: 
[image: image101.wmf]1
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.

Step 2 Use point-slope form to write an equation for each line.

Parallel line: 
[image: image102.wmf]1
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                              Perpendicular line: m = (4


[image: image103.wmf]1
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4

4

yx

=-


y = (4x + 13

Exercises
Find the slope of a line (a) parallel to and (b)  perpendicular to each line.

1. y = 3x + 4                                            2. Y=
[image: image105.wmf]14

 + 3

55

x



a)______________                      a)_________

b)______________                      b)_________

3.   y ( 3 = (4(x + 1) 
                     4. 4x ( 2y = 8

   a) _____________                                a)  ____________

  b)  ____________                                    b)   -----------------

In Exercises 1 and 2, are lines m1 and m2 parallel? Explain.
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6.
Write an equation for the line parallel to the given line that contains point C.
6. 
[image: image106.wmf]1
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; C((4, (3)

7.   y = (2x ( 4; C(3, 3)
Problem

Given points J((1, 4), K(2, 3), L(5, 4), and M(0, (3), are [image: image107.emf] and [image: image108.emf] parallel, perpendicular, or neither?
[image: image164.png]+



    
       
   
      

Exercises
Tell whether [image: image109.emf] and [image: image110.emf] are parallel, perpendicular, or neither.
8.  J(2, 0), K((1, 3), L(0, 4), M((1, 5)

9.  J((4, (5), K(5, 1), L(6, 0), M(4, 3)
10.  [image: image111.emf]: 6y + x = 7

       [image: image112.emf]: 16 = –5y ( x
Cobble Hill High School
Geometry

Enrichment – Parallel & Perpendicular Lines
Name:____________________                                                 Date:_______________

Miniature Golf
The dotted line shows the entrance to a hole of miniature golf. Where along the dotted line should you place your ball so that if you hit it at a 45º angle, you can bounce it off walls, 
not hit any of the obstructions, and have it go directly into the hole? The ball will bounce 
off the walls at (180 ( x)( where x( is the angle at which the ball hits the wall.
1. What are the possible slopes of a line that shows a ball hit at a 45( angle?
2. Where along the dotted line should you place the ball to get it directly into the hole? Explain.
3. Try different points along the dotted line until you find the one that will allow the ball to go into the hole without hitting any of the obstructions.
4. How many different walls does the ball hit and how many times will it hit each wall before it goes into the hole?
5. Draw the path of the ball from where you hit it until it goes into the hole.
6. Are there other points that will allow you to get the ball into the hole without hitting any of the obstructions? Explain.
7. If the lower left corner of the grid is the origin and each square represents 1, write an equation of the line at which you should hit the ball to get the ball directly into the hole without hitting any obstructions. Write an equation of each of the other lines that represent part of the path of the ball on its way to the hole.
Cobble Hill High School

Geometry 

Unit 1 -  Parallel & Perpendicular Lines 

Post Test 

Name:_____________________________
Date:___________   Period ________

Part I.  

Direction: Answer all questions in this section.  Each correct answer is worth 2 credits.  No partial credit 

1.  What is the slope of a line perpendicular to the line whose equation is [image: image113.png]3x+4




?

	1) [image: image114.png]



	2) [image: image115.png]



	3) 3
	4) [image: image116.png]





2.  What is the slope of a line perpendicular to the line whose equation is [image: image117.png]2y =—fx+8



?

	1) [image: image118.png]



	2) [image: image119.png]



	3) [image: image120.png]



	4) [image: image121.png]





3.  What is the slope of a line that is perpendicular to the line represented by the equation  [image: image122.png]X+ 2y=73



?

	1) [image: image123.png]



	2) 2
	3) [image: image124.png]



	4) [image: image125.png]





3.  What is an equation of the line that passes through the point [image: image126.png]


 and is perpendicular to the line whose equation is    [image: image127.png]


?

	1) [image: image128.png]2x+1





	2) [image: image129.png]



	3) [image: image130.png]2x+9





	4) [image: image131.png]





4.  What is the equation of a line that is parallel to the line whose equation is   [image: image132.png]x+2




?

	1) [image: image133.png]X+y




	2) [image: image134.png]



	3) [image: image135.png]



	4) [image: image136.png]y-2x=73






5.  Which statement describes the lines whose equations are [image: image137.png]


 and [image: image138.png]by = 2x+16



?

	1)
	They are segments.
	2) They are perpendicular to each other.

	3)
	They intersect each other.
	4) They are parallel to each other.


6.  The lines [image: image139.png]v+ 1=t6x+4



 and [image: image140.png]y+1

x-9



 are

	1) parallel
	2) perpendicular
	3) the same line
	4) neither parallel nor perpendicular


7.  Two lines are represented by the equations [image: image141.png]1
~3y=6xel0



 and [image: image142.png]


.  For which value of m will the lines be parallel?

	1) [image: image143.png]-12




	2) [image: image144.png]



	3) 3
	4) 12


Part II.  Answer all questions in this section.  Each correct answer is 2 credits.  All work must be
              shown to receive full credit.
8.  Determine whether the two lines represented by the equations [image: image145.png]2x+3




 and [image: image146.png]y+x=16



 are parallel, 
      perpendicular, or neither.  Justify your response.
9.  Find the slope of a line perpendicular to the line whose equation is   [image: image147.png]


.
10. Given two lines whose equations are [image: image148.png]ix+y-8




 and [image: image149.png]-2x+ by +




, determine the value of b 
       such that the two lines will be perpendicular.

Part III.  Answer all questions in this section.  Each correct answer is 3 credits.  All work must be
              shown to receive full credit.
11. Find an equation of the line passing through the point [image: image150.png]


 and perpendicular to the line whose 
       equation is [image: image151.png]2y + 3x



.
12. Write an equation of a line that is parallel to the line y = 
[image: image152.wmf]2

3

x + 5 and that passes through the point  [image: image153.png]
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Their slopes are not equal, so they are not parallel.





neither





The product of their slopes is not –1, so they are not perpendicular.
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