Lesson: 4-1
Concept/Topic: Measuring, Drawing & Estimating Angles
General Outcome(s): Develop spatial sense.
Specific Outcome(s):Geometry #6 – Demonstrate an understanding of angles, including acute, right, obtuse, straight & reflex by drawing angles, replicating & constructing angles, bisecting angles and solving problems.
Required Materials: Access to smart board, rulers, compasses&protractors
Corresponding Text:Lesson 5.1 Measuring, Drawing & Estimating Angles Pages 172–186
Procedures
1. Introduce the new unit by having students assemble the new unit foldable. 
1. Have the students complete the indicated definitions from the definitions page of the foldable together. Use the smart notebook version to help students follow along.
1. Handout Lesson 4-1 Measuring Drawing & Estimating Angles Student Notesattached to this lesson. Ensure that students have the required supplies to complete the constructions.
1. Use the handout to demonstrate examples 1 and 2 (Constructing a Right Angle) then have students do the next ones on their own.
1. Have students complete the example in their unit foldable on their own.
1. Use the handout to demonstrate examples 3 and 4 (Replicating an Angle With a Compass) then have students do the next ones on their own.
1. Have students complete the example in their own unit foldable on their own.
1. Use the Discuss the Ideas #1 from page 178 in MathWorks 10. When students are finished have a representative from each group come up and add their ideas to the board. Have students explain their group’s results. Smart board version is included.
1. Use the handout to demonstrate examples 5, 6 and 7 (Classifying Angles) and then have students do the next ones on their own.
1. Have students complete the example in their own unit foldable on their own.
1. Using the Mental Math and Estimation from page 179 (on the smart board), model estimating angles. Ask students to get involved by making estimations. When done, have them verify how close they were using protractors.
1. Use the handout to demonstrate examples 8 and 9 (Measuring an Angle) and then have students do the next ones on their own.
1. Have students complete the example in their own unit foldable on their own.
1. Use the handout to demonstrate example 10 and 11 (Replicating an Angle With a Protractor) and then have students do the next ones on their own.
1. AssignDrill & Practice I –Constructing Perpendicular Lines,Drill & Practice II –Replicating Angles With a Compass, Drill & Practice III –Classifying Angles, and Drill & Practice IV – Replicating Angles With a Protractor.
1. Assign: Math Works 10Build Your Skills Page 184 #1–6.
Lesson 4-1 Measuring Drawing & Estimating Angles Student Notes

Constructing a Right Angle

 Place a mark on a line segment where you want the vertex to be.
 Using a compass, swing an arc each way to make new marks.
 Using a larger radius, find an intersection from each of the new marks to form the point for the angle.
 Connect the vertex to the new intersection.

Example 1						Example 2













Your Turn – Construct a line perpendicular to each of the following.


















Replicating an Angle With a Compass

 Make a mark on each ray of the angle with a compass 
(same distance each time).
 Draw a ray for the new angle.
 Copy the arc onto the new ray.
 Using the compass, transfer the arc length to the new angle and make a mark on the arc.
 Connect the vertex to the mark.

Example 3						Example 4














Your Turn - Replicate each angle using a compass and a straight edge.















[image: ]



	Name
	Measure

	Acute
	
Less than 

	Right
	


	Obtuse
	

Between &

	Straight
	


	Reflex
	
More than 



Classifying Angles
One way to classify angles is by their measure (how many degrees). Here is a list of the standard angles you might already know:

Example 5				Example 6				Example 7










Your Turn – Classify each angle as acute, right, obtuse, straight or reflex.











[image: ]




Measuring an Angle

 Line up the cross hairs of the protractor with the vertex (you may need to extend the lines if they are short).
 Line up one ray of the angle.
 Starting with the scale that starts with 0, measure the angle.

Example 8						Example 9













Your Turn – Measure each angle and then classify as acute, right, obtuse, straight or reflex.











Replicating an Angle with a Protractor

 In the same way that you measure an angle just to find its size, measure the angle this time to duplicate it.
 If necessary, extend the angle’s rays.
 Draw a ray for the new angle.
 Placing the protractor at the vertex, mark the proper angle off.
 Connect the vertex to your mark to complete the new angle.

Example 10					Example 11










Your Turn – Replicate each angle using a protractor to find its measure.






















Lesson: 4-2
Concept/Topic: Angle Bisectors & Perpendicular Lines
General Outcome(s): Develop spatial sense.
Specific Outcome(s):Geometry #5 – Solve problems that involve parallel, perpendicular and transversal lines, and pairs of angles formed between them. 
Geometry #6 – Demonstrate an understanding of angles, including acute, right, obtuse straight & reflex by drawing angles, replicating & constructing angles, bisecting angles and solving problems.
Required Materials: Access to smart board, rulers, compasses&protractors
Corresponding Text:Lesson 5.2 Angle Bisectors & Perpendicular Lines Pages 187–196
Procedures
1. Handout Lesson 4-2Angle Bisectors & Perpendicular Linesattached to this lesson. Ensure that students have the required supplies to complete the constructions.
2. Use the handout to demonstrate examples 1 and 2 (Making Mitres) and then have students do the next ones on their own.
3. Have students complete the examples in their own unit foldable on their own.
4. 

Assign Activity 5.4 Draw a Kitchen Counter Top Plan (on the handout). Have students work individually or in partners to create the plan. Note: The mitre angles should be in the right angle corner and  each in the other corners. The original activity is found on page 190 of the textbook.
5. Use the handout to demonstrate examples 3 and 4 (Bisecting an Angle Using a Compass) and then have the students do the next ones on their own.
6. Have students complete the example in their own unit foldable on their own.
7. Use the handout to demonstrate examples 5 and 6 (Bisecting an Angle Using a Protractor) and then have the students do the next ones on their own.
8. Have students complete the example in their own unit foldable on their own.
9. AssignDrill & Practice V – Bisecting Using a Compass andDrill & Practice VI – Bisecting using a Protractor.
10. Assign: Math Works 10Build Your Skills Page 192 #1–7.



Lesson 4-2Angle Bisectors & Perpendicular Lines Student Notes

Making Mitres

Mitres are used wherever there is an angle that has to be split into two even pieces.
 Carpenters and Interior Designers use mitres to make trims look neat and finished.
Mitres can be made by dividing the outer angle in half.


Example 1						
To make a picture frame, what angle 
should each side piece of pine wood be 
cut at to join evenly?


Example 2

What mitre angle should be used to make a side walk change direction ?

[image: http://www.diydata.com/techniques/timber_joints/frame_joints/cornercut.gif]





Your Turn – Determine the equal mitre angles needed to complete each angle.





												









[image: ]
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 (
Pretend
 square is 0.25 inch
)

Bisecting an Angle with a Compass

Construct arcs along each ray at the same distance.
 Measure the same distance from each arc to the center of the angle.
Connect the vertex to the intersection of the arcs.

Example 3					Example 4











Your Turn – Bisect each angle using just a compass and straight edge.




Bisecting an Angle with a Protractor

Measure the angle.
 Divide the measurement by 2.
Construct an interior angle to the original half the size of the original.

Example 5					Example 6











Your Turn – Bisect each angle using just a protractor.



Lesson: 4-3
Concept/Topic: Parallel Lines& Transversals
General Outcome(s): Develop spatial sense.
Specific Outcome(s):Geometry #5 – Solve problems that involve parallel, perpendicular and transversal lines, and pairs of angles formed between them. 
Required Materials: Access to smart board, rulers, compasses&protractors
Corresponding Text:Lesson 5.3 Non-Parallel Lines & Transversals Pages 198–208, 
      Lesson 5.4 Parallel Lines & Transversals Pages 209 - 217
Procedures
1. Begin the lesson using the foldable notes (use the smart version). The answers and the shadings for diagrams are below:


Vertically Opposite Angles
Are across from each other at each intersection. They are ______________.




Corresponding Angles
Are located in the same position but at different intersections. They are __________________.



Supplementary Angles 
Are beside each other at each intersection.They add up to _______________.




Alternate Interior Angles
Are located on the same side of the transversal but inside the parallel lines. They are ______________.



Alternate Exterior Angles
Are located on the same side of the transversal but outside the parallel lines. They are _____________.

2. 
Complete the new definitions in the foldable (use the smart version & the definitions below).

Vertically Opposite Angles  Angles across from each other at an intersection.
Transversal  A line which crosses a pair of parallel lines.
Corresponding Angles  Angles in the same position at a different intersection.
Alternate Interior Angles  2 Angles between parallel lines on opposite sides of the transversal.
Alternate Exterior Angles  2 Angles outside parallel lines on opposite sides of the transversal.
Congruent  Having the same (equal) measure.

3. Assign Drill & Practice VII – Transversal Diagrams
4. Assign Math Works 10Build Your Skills Page 214 #1–7
5. Assign Math Works 10Practice Your New Skills Page 220 #6, 8, 9
6. 

Lesson: 4-4
Concept/Topic: Similar Polygons& Scale Factors
General Outcome(s): Develop spatial sense.
Specific Outcome(s):Geometry #3 – Demonstrate an understanding of similarity of convex polygons, including regular and irregular polygons.
Required Materials: Access to smart board, rulers, compasses&protractors
Corresponding Text:Lesson 6.1 Similar Polygons Pages 224–235,Lesson 6.2 Determining if Two Polygons are Similar Pages 236–245
Procedures
1. Add the new definitions to the definitions page of the foldable as well.
Similar  When 2 figures are the exact same shape.
Proportional  When all the sides of 2 similar shapes are in the same ratio.
Polygon A shape that has 3 or more sides.
Scale Factor The value you multiply by to enlarge/reduce a shape (can be a number, decimal or fraction).
2. Handout Lesson 4-4Similar PolygonsStudent Notes attached to this lesson. 
3. Use example 1 & 2 to demonstrate that first example is and the second example is not similar shapes. In the first example you can find the ratio in the following way:


		
4. Divide your class into groups of 3 and have them work through activity 6.1. The only person whose construction will work is the third one, who keeps the angles the same. Emphasize to your students that angles stay the same in order for the shape to remain proportional.
5. Use Scale Factors& MapsActivity to demonstrate using a scale to find new dimensions. A possible solution is as fellows:
[image: ]


[image: ]


[image: ]
When mapmakers make distorted maps they can make things look bigger than they are – like a park, a hotel, a map, or more specifically – the things they WANT you to see.
6. Use example 3 to illustrate to your students creating dimensions from a % scale factor. In this case, a 50% increase implies that the new size is actually 150% of the original size.




				


The angles are still the same size ().

7. Use example 4 to illustrate to your students creating dimensions for a scale reduction in context of a real world problem.




				

	The plane model is 1.68 m in length but the box is only 1.5 m. The model won’t fit.

8. Assign Drill & Practice VIII – Similar Polygons&Drill & Practice IX – Scale Factors.
9. Assign Math Works 10Build Your SkillsPage 232 #1–6&
Math Works 10Build Your Skills Page 243 #1–6
10. 

Lesson 4-4Similar Polygons& Scale Factors Student Notes

Two polygons are similar if either of the following is true:
· All the corresponding angles are congruent.
· Each dimension is proportional to the original one.

Example 1
Debbie works for a magazine and is adjusting the dimensions of some images to fit into an article. She is not certain that she has changed the length and the width by the same amount and wants to find out if she has used the same ratio for each direction.
[image: ]
A. 
B. Determine the ratio of the new length to the old length.


C. 
Determine the ratio of the new width to the old width.
D. 
E. Are the ratios the same?
F. Are the two pictures similar?


Example 2
Brian works for a sports magazine. He is shrinking a picture to make it fit into a column that is going into the upcoming issue.
[image: ][image: ]









A. 
B. Determine the ratio of the new length to the old length.
C. Determine the ratio of the new width to the old width.
D. 


E. 
F. Are the ratios the same?
G. Are the two pictures similar?


[image: ]


Review of Scale Factors

In the previous examples we used the idea that a scale factor can be found between an original measurement and a new one using the ratio:

	Scale Factor = New : Old

Since ratios can also be written as fractions, some people take it one step farther and write it as a decimal. All three forms are acceptable. Regardless, problems can be solved proportionally.

[image: ]
[image: ]


[image: ]


[image: ]

Determining the New Dimensions

In order to find the new size of a reduction (scale factor less than one) or  an enlargement (scale factor more than one), a proportion can again be written and solved.

Example 3
Martha is responsible for creating a garden that is a replica of the one shown below, although the new garden will be larger, enlarging the new garden by 50% over the original one. Determine the angles and the side measures of the new garden using a proportion.
Hint: 50% is the increase, so the new size is 150% of the original.
[image: ]



[image: ]Example 4
A B2 Stealth Bomber has a wingspan of 52 m, a length of 21 m and a height of 5 m. A small model is being made for the United States Veteran’s association at a 8% scale. The model is supposed to be packed into a 5 m by 1.5 m by 0.5 m box. Determine if the model will fit in the box at this scale.



Lesson: 4-5
Concept/Topic: Drawing Similar Polygons
General Outcome(s): Develop spatial sense.
Specific Outcome(s):Geometry #3 – Demonstrate an understanding of similarity of convex polygons, including regular and irregular polygons.
Required Materials: Access to smart board, protractors&rulers.
Corresponding Text:Lesson 6.3Drawing Similar Polygons Pages 247–256
Procedures
1. Handout Lesson 4-5Drawing Similar PolygonsStudent Notes attached to this lesson. 
2. Complete the introductory notes by revealing the blanks for students to copy down.
3. Complete example 1 with your students. Have students measure the 4 sides then complete the table. It is not necessary to scale angles since angles stay the same between similar figures. Have students use their new values from the table to construct the shape accurately using a ruler and a protractor.
4. In example 2 similar to the last example, have students complete the reduction by using the scale factor given. Students should take the time to do it as accurately as possible.
5. In example 3 the students will complete the enlargement by telescoping the shape by a scale of 2.5 from the point (seen just above the star). Have students connect the vertices to the point and measure the distances to complete the table. When they have the new distances have them extend each line to the new distance to place and connect the new vertices.
6. In example 4 similar to the last example, have students shrink the shape by first getting the distances from each vertex to the point below the arrow to complete the table. When students have the values have them construct the new distances from the point to construct the new shape.
7. Assign Drill & Practice X – Enlarging Polygons & Drill & Practice XI– Reducing Polygons.
8. Assign Math Works 10 Build Your Skills Page 252 # 1–6



Lesson 4-5Drawing Similar Polygons

In geometry there is a theorem called Parallel Projections Preserve Proportions, which is basically nailed down by the idea that if you enlarge or reduce any shape by the same
 for each side, you will get all lines to be  to their original ones. If the lines are parallel then you know that all the angles are .

Example 1 Enlarging a Shape by Measurement

When we were comparing similar figures we found that all their sides had a consistent ratio but the angles were the same. If we keep this in mind we can complete enlargements using a scale factor.

Let’s enlarge the trapezoid below by a scale factor of 2 (double it):
	Dimension
	Old Measure
	Scale
Factor
	New
Measure

	Bottom
	cm   
	

	cm   

	Top
	cm   
	

	cm   

	Sides
	cm   
	

	cm   

	Bottom Angles
	°   
	
	°   

	Top Angles
	°     
	
	°     







Example 2 Reducing a Shape by Measurement

When we reduce we use a scale factor less than 1.


Let’s reduce the trapezoid below by a scale factor of 20% ( of it):



	Dimension
	Old Measure
	Scale
Factor
	New
Measure

	Bottom
	cm   
	

	cm   

	Top
	cm   
	

	cm   

	Sides
	cm   
	

	cm   

	Bottom Angles
	°   
	
	°   

	Top Angles
	°     
	
	°     




Example 3 Enlarging a Shape by Projecting

This method of enlargement uses a perspective to construct the new shape. Basically, the distance from any point is increased by the same scale factor as what is used to increase the shape.


Let’s enlarge the figure below by a scale of 250% (that’s ).

	Distance 
to Point
	Scale
Factor
	New
Distance

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   






[bookmark: _GoBack]Example4 Reducing a Shape by Projecting

This method of reduction also uses a perspective to construct the new shape. This time though, using a scale factor less than 1 forces the shape to shrink.


Let’s reduce the figure below to a scale of 40% (that’s ).

	Distance 
to Point
	Scale
Factor
	New
Distance

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   

	cm   
	

	cm   






Lesson: 4-6
Concept/Topic: Similar Triangles
General Outcome(s): Develop spatial sense.
Specific Outcome(s): Geometry #3 – Demonstrate an understanding of similarity of convex polygons, including regular and irregular polygons.
Required Materials: Access to smart board, rulers, compasses & protractors
Corresponding Text: Lesson 6.4 Similar Triangles Pages 257–269
Procedures
1. Handout the Lesson 4-6 Similar Triangles Student Notes attached to this lesson.
2. Complete example 1 in the student notes using the smart board version.
Possible Solution:
If any 2 angles are the same – all three must be. Solve for each missing angle by subtracting the sum from 180°;

1st Triangle:			2nd Triangle:		3rd Triangle:




					

	All the corresponding angles are the same – so all three triangles are similar.
3. Complete example 2 in the student notes using the smart board version.

Possible Solution:

If any 2 sides sharing a corresponding angle are proportional, the the triangles will be similar;

1st & 2nd Triangles:			1st & 3rd Triangles:			



					

	2nd & 3rd Triangles:

Since the 2nd and 3rd triangles are both proportional (similar) to the first, they must be proportional (similar) to each other as well.
4. Assign Drill & Practice XII– Verifying Similarity.
5. Complete example 3 in the student notes using the smart board version.
[image: C:\Documents and Settings\Gutsche\Local Settings\Temporary Internet Files\Content.IE5\WHANO9EJ\MC900383694[1].wmf]
Possible Solution











6. Complete example 4 in the student notes using the smart board version.

Possible Solution















7. Assign Drill & Practice XIII– Solving Similar Triangles.
8. Assign Math Works 10 Build Your Skills Page 261 # 1–6.
9. Assign Math Works 10 Practise Your Skills Page 265 # 1–10.
Lesson 4-6 Similar Triangles

Recall: Two triangles are similar if all their corresponding angles are                              .

In the case of triangles, since the vertices of a triangle add up to                   , we can determine the missing third angle of a triangle by subtracting the given angles from                  .

Example 1 Checking for Similarity

Which of the following triangular boat sails are similar? How do you know?

[image: ]



In addition to corresponding angles, if you have any                                and their 
                                     that are proportional, then the triangles are similar.

 Example 2 Checking for Similarity

Which of the next three triangles are similar? How do you know?
[image: ]


Using the proportion method you can solve for the missing sides of the similar triangle.

Example 3 Solving a Similar Triangle

In this situation, the triangle that produces a shadow of a tree is used to determine the height of the windmill. The tree is 6.5 feet tall and produces a shadow that is 9 feet long. If the shadow of the windmill is found to be 22.5 feet then how tall is the windmill?
[image: C:\Documents and Settings\Gutsche\Local Settings\Temporary Internet Files\Content.IE5\WHANO9EJ\MC900383694[1].wmf]










Example 4 Solving a Similar Triangle

Sometimes triangles will be enlarged or reduced along a dimension. The resultant triangle will be similar provided that the triangle is the same shape. In this situation, an airport is being enlarged by moving one of the runways further out. This will allow larger planes to use the runways. Determine the length of the new long runway to the nearest metre. 
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