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Let's talk angles...

Key Terms...
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Geometry Set... Bring tomorrow!
Protractor Compass

Ruler

Right Triangle
Some More Key Terms...

Acute angle  measure is between 0o and 90o

Right angle   measure is 90o; the two rays are perpendicular to each other

Obtuse angle  measure is between 90o and 180o

Straight angle  measure is 180o

Reflex angle  measure is between 180o and 360o

EXERCISE:  Identify each of the following angles 
                        using the correct terminology...

Right angleRight 

Straight
Obtuse

Acute...'pretty' Reflex

More Key Terms...
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Estimating Angles using Referent Angles

7.1  Measuring, Drawing and Estimating Angles

Working with True Bearing
In navigation and mapmaking, people often measure 
angles from the vertical, or north.  The angle, measured
in a clockwise direction from a line pointing north is
referred to as the true bearing.  Straight north has
a bearing of 0o
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EXAMPLE... EXERCISE:
1)  If a boat is travelling 25o south of straight east, what is its true bearing?

(Solution  115o)

2)  What is the true bearing of a boat travelling south?
(Solution  180o)

3)  What is the true bearing of a boat travelling northnorthwest?
(Solution  337.5o)

??? 

??? 

??? 

Examples...
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Angle Constructions...  1)  Perpendicular Bisector

STEP 1:

0°131
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0°

109

STEP 2: STEP 3:
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Angle Constructions...  2)  Replicate an Angle

STEP 1:

STEP 2: STEP 3:
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STEP 4: STEP 5:

Let's try a few... HOMEWORK...

p. 284 #1  7 (omit #6)

7.1  Build Your Skills Detailed Solutions.pdf



Chp. 7  Angles Properties 2014.notebook

11

October 21, 2014

7.2  Angle Bisectors and Parallel Lines
Solutions...

How Can We Bisect An Angle???
Method #1  Paper Folding

Method #2  Protractor and straight edge

Method #3  Compass and straight edge

Let's TRY one more...
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HOMEWORK...
•   Do Activity 7.4 on p. 290
•   Build Your Skills #1  7 on p. 292

7.2  Build Your Skills Detailed Solutions.pdf

Warm Up...
7.4  Parallel Lines and Transversals
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Notes  Geometry Theorems.doc
***  Now that the notes are taken care of...

      let's do some examples to UNDERSTAND these BIG ideas!!!

Geometry Theorems...

Example:

42o 46o

x

The two angles that are opposite to the equal sides. 50o

a

1)

20

b

2)

EXAMPLES...

•   Complementary Angles: 
Two or more angles that have a sum of 90o.

Examples:

(1) What is the complement of a 50o angle?

(2) Determine the measure of the missing angle.

•  Supplementary Angles: 
Two or more angles that have a sum of 180o.

Examples:
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Opposite Angle Theorem...

b
c

Example:

EXERCISE:  Use geometry theroems to determine the measure of missing 
angles...1) 2)

3) 4)

Parallel Line Theorems

A transversal is a third line that 
crosses two or more lines, as shown 
in the illustration to the right.

Corresponding Angles:

Pairs of angles on the same side
of a transversal and the same side
of the parallel lines

CORRESPONDING ANGLES ARE EQUAL
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Alternate Interior Angles:

Pairs of angles on the opposite 
sides of a transversal and between
the parallel lines

ALTERNATE INTERIOR ANGLES ARE EQUAL

CoInterior Angles ﴾Sameside Interior﴿:

Pairs of angles on the same 
side of a transversal and between
the parallel lines

COINTERIOR ANGLES ARE SUPPLEMENTARY

A)

EXERCISE:  Practice...

B)
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C)

D)

Not Drawn to scale

QUIZ TIME...  Use a ruler and compass!
When finished...  HW:  Complete the following...

Worksheet  Angle Properties.pdf
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Solutions from the HOMEWORK...Questions???
Worksheet Solutions  Angle Properties.pdf

PRACTICE TIME...
Worksheet  Parallel Lines and Transversals.pdf

Worksheet Solutions  Parallel Lines and Transversals.pdf

INCLASS ASSIGNMENT TIME!!!
InClass Assignment  Parallel Lines and Transversals.pdf

Parallel Lines???
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HOMEWORK...

p. 314: #1  7
7.4  Build Your Skills Detailed Solutions.pdf
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Section 7.1 Measuring, Drawing, and Estimating Angles, Build Your Skills, p432–433 


Student Resource p284–285 


 


Build Your Skills 


 


NOTE: An image of a compass showing Magnetic North is provided in Blackline Master 7.2 


(p. 459). You may want to provide this to students for the Extend Your Thinking problem. 


 


1. a) The actual angle is 26.5°. A good estimation would be either 25° or 30°. 


b) The actual angle is 243°. A good estimation would be either 240° or 245°. 


 


2. Students should be able to predict that the angles will be multiples of each other. The 


bottom right angle appears to have half of the measure of the upper and mid-right angles, and 


the upper and mid-right angles appear to have only half the measure of the left-most angle. 


 
 


3. Angles that form a true corner must be complementary angles. Only a 40° angle will add 


up to 90° with a 50° angle. So, the bottom ends of the side pieces of the frame must be cut so 


that the angles measure 40°. 


 
 


4. To make the octagonal panel, identical pieces in the shape of right triangles need to be cut 


off of the original piece of wood. The measure of angles in a triangle must add up to 180°. 


For any of these triangles, if you take away the 90° angle, then the sum of the angle of any of 


the cuts from the horizontal seems to be around 30° to 40°. If the measure of that angle 


equals 30°, the measure of the angle from the vertical must equal 60° (30 + 60 = 90). If the 


measure of that angle equals 40°, then the measure of the angle from the vertical must be 50° 


(40 + 50 = 90). The actual measures should be 33.7° from the horizontal and 56.3° from the 


vertical. Note that 33.7 plus 56.3 equals 90. 







 
 


5. 


  
 


6. A typical diagram could look somewhat like the one below. 


 







Extend Your Thinking 


 


7. a) The 6° should be subtracted from the true bearings to find the compass degrees. 


b) The compass reading for the first leg will be 54° minus 6°, which equals 48°. The compass 


reading for the second leg will be 195° minus 6°, which equals 189°. The compass reading 


for the second leg will be 107° minus 6°, which equals 101°. 
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Section 7.2 Angle Bisectors and Perpendicular Lines, Build Your Skills, p435–437 


Student Resource p292–295 


 


Build Your Skills 


 


1. a) The measure of the angle is 27°. The measure of the new angles after the original has 


been bisected is 13.5°. 


b) The measure of the angle is 84°. The measure of the new angles after the original has been 


bisected is 42°. 


c) The measure of the angle is 90°. The measure of the new angles after the original has been 


bisected is 45°. 


d) The measure of the angle is 262°. The measure of the new angles after the original has 


been bisected is 131°. 


 


2. a) The angle made by Strip #1 and Strip #2 is 50°. The angle made by Strip #2 and Strip #3 


is 100°. The angle made by Strip #1 and Strip #3 is 30°. 


b) The bisectors for each angle are as follows. 


Strip #1 and Strip #2 


50° ÷ 2 = 25° 


Strip #2 and Strip #3 


100° ÷ 2 = 50° 


Strip #1 and Strip #3 


30° ÷ 2 = 15° 


c) The ends of Strip #1 and Strip #2 must be cut at 25° angles where they meet. The ends of 


Strip #2 and Strip #3 must be cut at 50° angles where they meet. The ends of Strip #1 and #3 


must be cut at 15° where they meet. 


 


3. Regular octagons have internal angles with measures that equal 135°. The reflex angle to 


each of these will have measures equalling 225°. 


360° – 135° = 225° 


The mitre joints will bisect these angles so that the measures of the angles between each 


piece’s ends and the straight sides equals 112.5°. 


225° ÷ 2 = 112.5° 


 


4. A measures 150°. The bisected angle measures 75°. 


B measures 140°. The bisected angle measures 70°. 


C measures 130°. The bisected angle measures 65°. 


D measures 130°. The bisected angle measures 65°. 


 


5. For the left pair of light rays, the total angle between the rays equals 76°. 


The angle of reflection equals the angle of incidence, or 38°. 


76° ÷ 2 = 38° 


For the middle pair of light rays, the total angle between the rays equals 100°. 


The angle of reflection equals the angle of incidence, or 50°. 


100° ÷ 2 = 50° 


For the right pair of light rays, the total angle between the rays equals 124°. 


The angle of reflection equals the angle of incidence, or 62°. 


124° ÷ 2 = 62° 







 


6. Students will have learned in grade 6 that 


the sum of interior angles in a triangle is 


180°. In this problem, a triangle is formed 


by the corner and the piece of wood, so the 


three interior angles must add up to 180°. 


The corner is a right angle (90°) and the 


given angle is 50°. If students add these two 


angles they will get 140°. The third angle 


must be the difference between 180° and 


140°. If they subtract 140° from 180° they 


will get 40°. Since the angle on the other 


side of this angle must be supplementary to 


it, so that a straight line is formed, the angle 


must equal 140° (the difference between 


180° and 40°). 


 


7. The logos drawn by students should look somewhat like this. 


The measure of the reflex angle in this case is 260°. The 


measure of the angle between each consecutive line segment 


radiating from the centre equals 16.25°. 
    


  
 = 16.25° 


Students should use a strategy of bisecting the angles into 


smaller and smaller angles (5 bisections are required). 


 


 


 


Extend Your Thinking 


 


8. At this point, the normal line to the reflector will form a 20° angle with the incident ray, 


and an 8° angle with the reflected ray. The angle of incidence must be equal to the angle of 


reflection. The total angle between the two rays will equal 28° (20° + 8°). The angle of 


incidence and angle of reflection must equal 14° (28° ÷ 2). The 20° angle must be reduced by 


6°, and the 8° angle must be increased by 6°. The reflector must be rotated 6° counter-


clockwise. 
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Geometry Theorems...

· ANGLE THEOREMS:

[image: image5.png]





  (OAT)  Opposite Angle Theorem ( If two lines intersect then the opposite

                                                                angles are equal.


[image: image6.png]L






(CAT)  Complementary Angle Theorem ( If two angles are equal, then 

                                                                          their complements are equal.


Note:  Complementary angles sum to 

[image: image1.wmf]°


90


.


[image: image7.png]



(SAT) Supplementary Angle Theorem ( If two angles are equal, then  


                                                                       their supplements are equal.


Note:  Supplementary angles sum to 

[image: image2.wmf]°


180


.


[image: image8.png]180"






         (SATT) Sum of the Angles of a Triangle Theorem ( The sum of the 

                                                                                                    interior angles of a 

                                                                                                    triangle is 

[image: image3.wmf]°


180


.

        


 Note:  When two angles of one triangle are respectively equal to two angles 

                                            of another triangle, the third angles are equal.


[image: image9.png]



        
(ITT)
 Isosceles Triangle Theorem ( The angles opposite the equal sides 

                                                                          are equal.



Note:  Isosceles triangles have 2 equal sides.

[image: image10.png]



  (EAT) Exterior Angle Theorem ( An exterior angle of a triangle is equal 

                                                              to the sum of the interior and 

                                                              non-adjacent angles.


· TRANSVERSAL PARALLEL THEOREMS:

[image: image11.png]



     (AIA) Alternate Interior Angles ( When a transversal intersects a set of 

                                                                 parallel lines, the alternate interior

                                                                 angles are equal.  

 





   Note:  “Z” pattern  


[image: image12.png]





        (CA) Corresponding Angles ( When a transversal intersects a set of parallel 

                                                               lines, the corresponding angles are equal.   







Note:  “F” pattern  


[image: image13.png]a+b=180"






(CIA)
 Co-Interior Angles ( When a transversal intersects a set of parallel lines, 

                                                  the co-interior angles sum to 

[image: image4.wmf]°


180


.   

 



         Note:  “C” pattern  
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Section 7.4 Parallel Lines and Transversals, Build Your Skills, p444–446 


Student Resource p314–317 


 


Build Your Skills 


 


1. The diagram should look something like the following. 


 
 


2. Students may come up with a variety of ways not stated here in which this can be 


accomplished. 


One way is to ensure that the tracks are an equal distance apart. This will assume that the 


measuring device used to measure distance is perpendicular to one of the rails. 


Another way is to ensure that the rail ties always form supplementary interior angles on the 


same side of a transversal with the two rails. This is easily done if one ensures that the 


straight ties are perpendicular to both rails. (90° + 90° = 180°) 


 


3. The first figure contains parallel lines that do not look parallel and the second figure 


contains curved lines that look parallel. 


a) It should appear that the two lines are farther apart in the centre than on the left or right. 


One can use a ruler to confirm that the distance between the lines is the same throughout.  


One can also measure angles, using one of the slanted line segments as a transversal, and 


determine that alternate interior or corresponding angles are equal. 


b) One can use a ruler to confirm that the distance between the lines is not constant. 


 


4. Angle x must equal 75°. This is because it is an interior angle on the same side of the 


transversal with the 105° angle (assuming the two spindles form the two main line segments, 


and the handrail the transversal). If the two spindles are to be parallel then x plus 105° must 


equal 180°. 


 


5. Between the top face and bottom face, the pair of interior angles on the same side of the 


left transversal are supplementary (93° + 87° = 180°), as are the pair of interior angles on the 


same side of the right transversal (89° + 91° = 180°). This means that the top and bottom 


faces are parallel. 


Between the front and back faces, the top pair of interior angles on the same side of the 


transversal are not supplementary (93° + 89° = 182°). Nor are the bottom pair of interior 


angles on the same side of the transversal (87° + 91° = 178°). This means that the front and 


back faces are not parallel. 


 


6. If both boats are to run parallel courses then they must both travel in the same direction. 


Giang must adjust his boat’s heading from a true bearing of 193° to one of 201°, an increase 


of 8°. Since bearing degrees increase in a clockwise direction, the adjustment must be 8° 







clockwise. The clockwise direction is to starboard (right) for the boat, so Giang must adjust 


his boat’s heading 8° to starboard. 


 


7. Line segments 1 and 3 are parallel. Using 2 as the transversal, there are two equal alternate 


interior angles that both measure 85°. 


 
Line segments 2 and 5 are parallel. Using 3 as the transversal, they have two supplementary 


interior angles on the same side of the transversal (95° + 85° = 180°). 


 
Line segments 4 and 6 are also parallel. Using 3 as the transversal they have two 


corresponding angles that both measure 115°. 


 
 


Extend Your Thinking 


 


8. a) Answers may vary. Mirrors can be attached to plywood sheets that are joined so that 


they are perpendicular. L-shaped metal braces could be attached to the backs. 


b) If the angle measure is less than 90°, the reflected ray will intersect the incident ray. 


Reflections could be distorted, or unseen by the viewer. The ray diagram would look 


something like this. 







 
c) If the angle measure is greater than 90°, the reflected ray will diverge from the incident 


ray. Reflections could be distorted, or be unseen by the viewer. The ray diagram would look 


something like this. 
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2. Find the values of x and y:
a) b)

38° Y

3. Find the values of w, x, y, and z:

a) b)

Exercises 7 - 6

1. Find the value of x:
a) b)

78°

569

c)

23°

. Side BC of AABC is extended to D.

- Find the values of x and y: Therefore, /. ACD = 2/ A

d

\ -

- State all the facts you can about each figure:

A5

It BC = AC, prove that
LACD = 2/ A, /A

LA+ /B

ngle theorem
a) b) o)
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