Parallel Lines and their Angles
10th Grade Math A

Materials:

-White Boards
-Protractors       
-Worksheet 3.1

-Markers

-Worksheet 3.1
 –Worksheet 3.1.2

-Homework 3.1.1

Lesson Overview:
Students will be able to define and explain what a parallel line and transversal are by completing an inquiry based activity to discover the properties of the lines.

Lesson Objectives:
-Students will be able to explain the properties of a parallel line and transversal     


-Students will be able to compare the angles formed by a transversal and a parallel line. 

-Students will be able to demonstrate the correct way to measure angles formed by parallel lines and a transversal. 

NYS Standards:
 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Anticipatory Set: (10 min)
The students will receive worksheet 3.1.  Here we will fill out the definition for parallel lines and transversal.  Once we have defined those as a group the students will now measure the angles on the worksheet 3.1.  The students might need a review of how to use a protractor.



Developmental Activity: (20 min)
Allow the students to make their own conclusions about the figure.  After all of the students have had time to draw their own conclusions from the figure, the students will then share them with the group and compare their findings with their classmates.  Here we can start to make connections with the vocabulary and introduce alternate interior angles, alternate exterior angles, supplementary and vertical angles. The students should realize here the Z pattern for alternate interior angles, exterior angles, interior Angles, consecutive interior angles and corresponding angles.  With worksheet 3.1.2, the students will measure <ABC and <HDE.  With this information, they will fill in the measure of the rest of the angles from their discovery of congruencies and that some angles are supplementary.

Closure: (10 Min)
Ask the students if they think that these congruencies will hold for all sets of parallel lines cut by transversals?  Have them write this down as a ticket out the door question.  This is their own response, right or wrong is okay.

Assessment: (on going)

Assessment will be on going.  The teachers will be able to evaluate what information the students are retaining by their responses to the worksheet and their new connections with angle congruencies.   There will also be a homework assignment that will allow the teachers to see how much the students gained from the lesson.  Groups will be able to evaluate how the students are doing by the students’ responses on the worksheets.  
Name:

Date:

Worksheet 3.1

Definitions:

Parallel Lines:

Transversal:

[image: image1.wmf]
Measure all of the angles on the on the diagram.  Below fill in the measure for the angles.

(LMK=

(LMO=

(KMN=

(NMO=

(PVT=

(PVQ=

(QVU=

(TVU=

Describe your findings

Name:

Date:

Homework 3.1.1

Given in the following diagram that <A =143° and that <H = 37°, find the measure of the remaining angles.

[image: image2.emf]
<B=

<C=

<D=

<E=

<F=

<H=

<G=

Name:

Date:

Worksheet 3.1 

ANSWER KEY

Defintions

Parallel line:

Transversal:  

[image: image3.wmf]
Measure all of the angles on the on the diagram.  Below fill in the measure for the angles.

(LMK= 60

(LMO= 120

(KMN= 120

(NMO= 60
(PVT= 60

(PVQ= 120

(QVU= 60

(TVU= 120
Describe your findings

Name:

Date:

Worksheet 3.1.2

[image: image4.emf]
Measure <ABC and <HDE.

<ABC=


<HDE=

Which angles are congruent to <ABC?

Which angles are supplementary to <ABC?

Which angles are congruent to <HDE?

Which angles are supplementary to <HDE?

Name: ANSWER KEY

Date:

Worksheet 3.1.2

[image: image5.emf]
Measure <ABC and <HDE.

<ABC=30

<HDE= 150

Which angles are congruent to <ABC?

<GBD, <FDE, <BDH

Which angles are supplementary to <ABC?

<ABG, <CBD, >HDE
Which angles are congruent to <HDE?

<ABG, <CBD, >HDE
Which angles are supplementary to <HDE?

<GBD, <FDE, <BDH

Group: Greg Qualiana, Brittany Ponivas, Matthew Garozzo

Title: Parallel Lines and Transversals

Date: Tuesday September 25, 2007

Grade Level: Math A, grade 10

Materials: Handouts, Pencil, Notebook, Paper

Lesson Overview: Students will learn what the different types of angles are within parallel lines and transversals. Students will fill in a blank diagram of a set of parallel lines cut but a transversal/s.

Lesson Objectives: By the end of the lesson students classify examples of angles that are formed by two parallel lines and a transversal. Students will be able to propose an answer to every supplementary, complementary, and adjacent angle within the transversal. Students will be able to demonstrate their understanding of transversals by filling in blank angles in the diagram. 

NYS Standards:

3a- Use addition, subtraction, multiplication, division and exponentiation with real numbers and algebraic expressions.

4a- Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Anticipatory Set: (5 minutes) start off by going over Monday’s homework assignment to make sure students understand which angles are congruent. Do this on the board so everyone can see the correct way. Have the students check over their own work while you go over this. Ask for volunteers for answers and have them explain why.

Developmental Activity: (25 minutes) First start out with the worksheet from Monday, already filled out with the correct measurements of the angles and on the board go over the terms. The below diagram is the same example on Monday’s worksheet. Write down the terms on the board and go over them with the students. They should copy them down on the handout from Monday.  While going over the terms have the students try to come up with an example to match each term on their own. 
[image: image6.wmf]

Next have the students work on the handout “Find the Angles”. There will be an algebraic equation for one of the angles incorporating the distributive property.  
The students should be able to figure it out from the previous weeks. If the students don’t remember ask them if they remember the order of operations and remind them of PEMDAS and go over an example, 2(x+4)= 2x+8. Have the students label each angle with the definitions above to enforce the terms. Last draw the two examples that follow on the board. Don’t include the 135, 124, or the 2x+3. These will be used for a later example. Discuss what each angle has in common and point out the important terms. In example 1 discuss how <LRN, <KTS are corresponding angles. In example 2 do the same, <ADC, <IHK are alternate exterior angles. You don’t have to spend a lot of time on this; it’s been repetitious and the students have to do this for homework. This is just for an example of something different. This can also be an assessment to make sure everyone is on the same page.

[image: image7.wmf]ex. #1

[image: image8.wmf]ex. #2

Closure: Ticket Out the Door (5 minutes). Here the students will be given a set of parallel lines and two transversals.  From here the students will tell us one set of alternate interior angles and one set of corresponding angles and explain. Homework: The students will be given two sets of parallel lines with two transversals.  Here only one of the angles will be given with a measure and the other with an algebraic expression. From here they will have to find the measure of the other angles and name each angle. This will probably take five minutes to hand out the worksheet and explain the directions

Find The Angles (Teachers Copy)

Solve for x and find all of the angles. X=_________

4x+4+20 =180  4x+24=180  4x=156  x=39 



<AGC=_____=39

<BGH=_____=39

<CGH=_____=20

<DHG=_____=20

<EHG=_____=39

<DHF=_____=39

<EHF=_____=20

[image: image9.wmf]
Homework (Teachers Copy)

Find all angles and name each angle.   

Solve for x:

2x+3+124=180  2x+127=180  2x=53  x=26.5

[image: image10.wmf]
[image: image11.wmf]
Ticket out the Door

(Teachers Copy)

[image: image12.wmf]
Find one pair of each:

Alternate Interior:_____________ <QPT and <PTS

Corresponding:_______________ <PQU and <TUX

Find The Angles

Solve for x and find all of the angles. X=_________

<AGC=_____

<BGH=_____

<CGH=_____

<DHG=_____

<EHG=_____

<DHF=_____

<EHF=_____

[image: image13.wmf]
Homework

Find all angles and name each angle.   

Solve for x:___________

[image: image14.wmf]
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Ticket out the Door

[image: image16.wmf]
Find one pair of each:

Alternate Interior:_____________ 

Corresponding:_______________ 

Lesson: Applying algebraic expressions to parallel lines.       Grade 10

Materials: markers, white board, notes, and worksheet(s)

Lesson Overview: In this lesson we will solve for the measure of unknown angles being expressed in an algebraic way given a set of parallel lines and transversals. 

Lesson Objectives: 

-Students will be able to identify the facts and definitions of alternate interior angles, alternate exterior angles, and corresponding angles.  

-Students will write out corresponding equations using algebraic expressions given a set of parallel lines. 

-Students will learn how to solve for a specific angle represented as an algebraic expression. 

Standards:

4a. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs. 

Anticipatory Set: (5-10min) Write out the diagram of the homework problems from the previous class on the board before the class starts. Give each student the chance to fill in an answer they got from their homework and put it on the board to discuss with everyone if they are right or wrong. This way we can together identify the facts between corresponding angles, alternate interior/exterior angles and congruent angles.

Developmental Activity: (25-30min) Have the figure on “note sheet 1” drawn on the white board and pass out the note sheets to each student, which will be used for their notes.(We will provide enough sheets for everyone) Give the students some time to answer the first 2 questions and compare answers to make sure every one is on the same page. Next we will answer the third part together. Ask the students for ideas and what they know from previous lessons.  Note that the two angles are supplementary so the equation should look like: 7x-68+x=180. Ask the students to solve for x, x= 14. Now ask them how we get the actual measure of the angles. Plug in x and <HEB will be 166, and <GFA should be 14. Have them label the other congruent angles on the diagram. 


For #2 start out the same way. Have them talk about what’s different in this problem compared to the first one and how we should approach it. Notice how we have to set the equations equal this time because they are equal and congruent angles. *Follow through with the students in the same way as the first. The equation should look like this: 2x-10 = 65-x, x = 25. When the note sheets are done, ask each student one thing they learned or observed throughout this lesson. Enforce the fact that Corresponding angles are equal to each other, otherwise the two angles will add together to make 180 deg. Each student will be given one more problem for homework, which we will go over the following day. 

Closure: (3-5 min) students have further practiced solving and expressing algebraic equations that involve parallel lines, transversals, and the angles associated with them. Have the students write down on a separate sheet of paper one thing they learned or observed during this lesson and have them hand it in. If each student can contribute a little bit of what they did in their notes, especially without looking at them when answering, we should be able to indicate if they are still shaky or confident with what we explained. If students are responding to the questions being asked during the lesson, you should be able to tell that they are motivated and engaged. 

Assessments: (20 min) A homework sheet will be given at the end of the lesson to each student. We will provide them and will be due the next day.  

Notes sheet 1

#1 Lines j and k are parallel. 

[image: image17.wmf]
Which angles are also equal to <HEB?

Which angles are also equal to <CEH?

What kind of angles to <HEB and <AFG make?

How do we set up the equation to get the value of x?

________________________________________________________________________

Solve for x

How do we get the measure of the angles?

________________________________________________________________________

________________________________________________________________________

#2 

                        [image: image18.wmf]
What is different about this problem from the first one?

________________________________________________________________________

So what do we do to get this problem started?

________________________________________________________________________
What is the value of x and what are the measures of the angles?

#3

Equations and Slopes of Lines
10th Grade Math A

Materials:

-White Boards            -Calculator


-Worksheet 3.2
-Markers


-Worksheet 3.3
Lesson Overview:
Students will be able to understand the relationship of the slope of parallel and perpendicular lines.
Lesson Objectives:
-Students will construct parallel and perpendicular lines with the use of calculators.

-Students will be able to compare the equations of parallel lines with the equations their perpendicular lines.
-Students will be able to set up equations of both perpendicular and parallel lines.
NYS Standards:
 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
3A.  Use addition, subtraction, multiplication and exponentiation with real numbers and algebraic expressions.

Anticipatory Set: (10 min)
The students will receive worksheet 3.2 (these will be provided).  Here, ask the students if they know how to find the equation of the lines.  Do the students know how to find the slope?  Can the find the y-intercept of each line?  Can they recognize that y= is the same of f(x)?
Developmental Activity: (25 min)
The students will be given worksheet 3.3. Here we will go over the equation of a line and define that m=slope, b=y intercept. On the board write out the standard formula for the equation of a line (f(x)=mx+b).  Define m as the slope which is rise over run or (y1-y2/x1-x2).  Now b is the y intercept, or where the line crosses the y axis.  The students graph the four equations in their calculator. Before they graph them, discuss what will be the y intercept, and the slop of the line, write this information on the board for comparison.  This will allow them to see that the negative reciprocals form the perpendicular lines and the slopes that are the same form parallel lines. Now working through the worksheet the students will find the equations associated to the given questions whether they are perpendicular or parallel.  
Closure: (5 Min)
The students will be asked to state the equation of a line.  Why can we substitute y= for f(x)?  Write f(x)=3x+2 on the board and have them tell you an equation of a line perpendicular, and parallel to this line.
Assessment: (on going)

Assessment will be on going. Given the students responses the teachers will know the level of information the students are retaining.  The exit ticket will also allow for a level of assessment to see if the students understood the material for the day.

Name:

Date:

Worksheet 3.3

Graph the following functions in your calculator. Then determine if they are parallel or perpendicular to each other.  Explain why. (Use a standard viewing window for all) 

1.
F(x)= 2x-1







F(x)= 2x+4







2.  
F(x)=4x-3

F(x)= 
[image: image19.wmf]+1



3.  Use the following equations.  Find an equation of a line parallel to the line given.


a.  y= 3x+7


y= 
[image: image20.wmf]-2


y=15x+2

4.  Write an equation of a line that is perpendicular to the following:


a.  y=2x-1


y= 
[image: image21.wmf]+17


y= -4x-2 

Name:

Date:

Worksheet 3.3

ANSWER KEY

Graph the following functions in your calculator. Then determine if they are parallel or perpendicular to each other.  Explain why.

1.
F(x)= 2x-1







F(x)= 2x+4







The lines are parallel because they have the same slope.  The y intercepts differ, but that is because they are 2 different lines.
2.  
F(x)=4x-3

F(x)= 
[image: image22.wmf]+1


The lines are perpendicular.  This is because the slope of the 2nd function is the negative reciprocal of the first.
3.  Use the following equations.  Find an equation of a line parallel to the line given.


a.  y= 3x+7


b.  y= 
[image: image23.wmf]-2


c.  y=15x+2


a. Any line with a slope of 3


b. Any line with a slope of (-2/3)


c.  Any line with a slope of 15.
4.  Write an equation of a line that is perpendicular to the following:


a.  y=2x-1


b.  y= 
[image: image24.wmf]+17

c.  y= -4x-2 

a. Any line with a slope of 2

b. Any line with a slope of ¾

c. Any line with a slope of -1/4
Name:

Date:

TICKET OUT THE DOOR

Given the following line, f(x)=3x+3
a. Find an equation of a line parallel to f(x).

b. Find an equation of a line perpendicular to f(x)

 [image: image25.png]



Name:

Date:

TICKET OUT THE DOOR

Given the following line, f(x)=3x+3
a.  Find the equation of a line parallel to f(x).

b.  Find the equation of a line perpendicular to f(x)

 [image: image26.png]



A.  Any line with a slope of 3

B. Any line with a slope of 
[image: image27.wmf]
Name:

Date:

Worksheet 3.2

[image: image28.png]



What is the slope of the lines?

Line a)


Line b)


Line c)

What is the y intercept of the lines?

Line a)


Line b)


Line c)

What is the equation of the lines?

Line a)



Line b)

Line c)

Name:

Date:

Worksheet 3.2

ANSWER KEY

[image: image29.png]a0 = 2543

~

hoo = 251





What is the slope of the lines?

Line a) m=-1/2

Line b) m=2


Line c) m=2
What is the y intercept of the lines?

Line a) y int is 2

Line b) y int is 3

Line c) y int is -1
What is the equation of the lines? Labeled on graph
Line a)



Line b)


Line c)

Exterior Angles:(1,(2,(7,(8 – These are the angles that form on the outside of the parallel lines.





Interior Angles:(3,(4,(5,(6 – These are the angles that form on the inside of the parallel lines.





Consecutive Interior Angles:(3 and(6,(4 and(5 – These are the angles that are inside the parallel lines and on the same side of the transversal. They are supplementary angles when put together.





Alternate Exterior Angles:(1 and(7,(2 and(8 – These angles equal each other on the outside of the parallel lines.





Alternate Interior Angles:(3 and(5,(4 and(6 – These angles equal each other on the inside of the parallel lines.





Corresponding Angles: (1 and(5,(2 and(6,(3 and(7,(4 and(8 – These angles are basically identical just on different lines.





<ADC=___56


<CDH=___124


<DHG=___56


<GHK=___124


<EDH=___56


<DHI=___124


<IHK=___56


<BED=___56


<DEI=___124


<EIH=___56


<HIj=___124


<BEF=___124


<FEI=___56


<EIJ=___124


<JIj=___56





Terms


<DEI=interior


<BEF and <GHK= alternate exterior 





<LRN=___45


<NRK=___135


<KSQ=___135


<QSV=___45


<VST=___135


<TSK=___45


<KRP=___45


<LRP=___135


<MPR=___135


<MPO=___45


<KTU=___135


<UTW=___45


<WTS=___135





Terms


<LRP=exterior


<PRK and<KTU = consecutive interior 





<ADC=___


<CDH=___


<DHG=___


<GHK=___


<EDH=___


<DHI=___


<IHK=___


<BED=___


<DEI=___


<EIH=___


<HIj=___


<BEF=___


<FEI=___


<EIJ=___


<JIj=___





Terms


<DEI=


<BEF and <GHK=





<LRN=___


<NRK=___


<KSQ=___


<QSV=___


<VST=___


<TSK=___


<KRP=___


<LRP=___


<MPR=___


<MPO=___


<KTU=___


<UTW=___


<WTS=___





Terms


<LRP=


<PRK and<KTU = 








_1125727786.unknown

_1125727827.unknown

_1125728473.unknown

_1125727724.unknown

