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Geometry Theorems...

· ANGLE THEOREMS:



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

                                                                angles are equal.




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

                                                                          their complements are equal.


Note:  Complementary angles sum to 

°


90


.


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


                                                                       their supplements are equal.


Note:  Supplementary angles sum to 

°


180


.




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

                                                                                                    interior angles of a 

                                                                                                    triangle is 

°


180


.

        


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

                                            of another triangle, the third angles are equal.


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

                                                                          are equal.



Note:  Isosceles triangles have 2 equal sides.

  (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:

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

                                                                 parallel lines, the alternate interior

                                                                 angles are equal.  

 





   Note:  “Z” pattern  




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

                                                               lines, the corresponding angles are equal.   







Note:  “F” pattern  




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

                                                  the co-interior angles sum to 

°


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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