



	



Vocabulary Builder

[image: ]Choose the word from the list below that best matches each phrase.

1. The figure that results from a transformation     __________________
	
2. The original figure in a transformation   ________________________	

3. Flipping, sliding, or turning a figure   __________________________

4. Two or more transformations in combination 	

_____________________   ___   __________________________


5. This transformation is an example of a _________________________ because the figure slides in one direction, but does not flip, turn, or change size. 
[image: ]



6. This translation is an example of a (n) _________________________ because it preserves distance and angle measures. 
[image: ]



7. In a translation, the sides or angles of the preimage and image that have the same lengths or angle measures are _________________________.
[image: ]Use words from the list below to complete the sentences. 
[image: ]












8. In the coordinate plane above, all the triangles are ________________________ figures. 


9. To show that any two figures above are congruent, you can identify a __________________   ___________________________ that maps one figure to another.

10. A transformation that maps  to  is a _______________________ that slides  four units to the right and two units down. 


11. A transformation that maps  to  is a ______________________ with _____________  ____  ___________________ of  and ____________  _____ ________________________ at the origin.
12. A transformation that maps  to  is a _________________________ with ________  ____  ______________________ of .
13. A transformation that maps  to  is a ____________  _________________ by sliding  twelve units to the right and two units down and then reflecting across the x-axis. 
1-1 Precise Definitions 
	Vocabulary Word
	Definition
	Example

	Line Segment
	
	

	Angle
	
	

	Circle
	
	

	Radius
	
	

	Parallel Lines
	
	

	Perpendicular Lines
	
	

	Segment Bisector
	
	

	Midpoint
	
	

	Angle Bisector
	
	

	Adjacent Angles
	
	

	Vertical Angles
	
	

	Complementary Angles
	
	

	Supplementary Angles
	
	

	Collinear
	
	

	Vertex
	
	

	Ray
	
	



· [image: ]Classifying Angles












Example 1

Classify each angle as acute, obtuse, or right.
[image: ]







[image: ]






Example 2

 and C is the midpoint of  Determine whether each of the following is true or false.
[image: ][image: ]











Example 3
[image: ]Identify each pair of angles as adjacent, vertical, complementary, or supplementary.
b.
a.

[image: ]



d.

c.


      				    



      



Find the value of x.
[image: ]






[image: ]
· The sum of the measure of a triangle is 1800.





Example 4
[image: ]Find the value of x.














· [image: ]When you extend the sides of a polygon, the original angles may be called the interior angles and the angles that form linear pairs with the interior are the exterior angles.







· Each exterior angle of a triangle has two remote interior angles. A remote interior angle is an interior angle that is not adjacent to the exterior angle. 
*The sum of the 2 remote interior angles equal the exterior angle.

[image: ]






Example 5
Find the value of x.
[image: ]
2.
1.













· A(n) isosceles triangle has two congruent sides called the legs. The angle formed by the legs is called the vertex angle. The other two angles are called base angles.


· The Isosceles Triangle Theorem states that if two sides of a triangle are congruent, then the angles opposite those sides are congruent.
[image: ]






Example 6
Find the value of each variable.
[image: ]



















1-2 Translations

A transformation is a change in the position, shape, or size of a figure.  

The original figure is called the pre-image. The resulting figure is called the image. A transformation maps the preimage to the image. 

Arrow notation  is sometimes used to describe a transformation, and primes  are used to label the image. 
 

A translation is an operation that slides a geometric figure in the plane. 
[image: ][image: ]· Translations are a ______________________, or _________________.
· Translations are ____________________________, and preserve _______________________________.
· Translations can be achieved by performing two composite ___________________________ over _________________________ lines.


In a horizontal translation, the x-coordinate changes but the y-coordinate stays the same.
 
This translation can by represented by the function 
[image: ]










[image: ]In a vertical translation, the y-coordinate changes, but the x-coordinate stays the same.

This translation can by represented by the function 











In a slant translation, both the x- and y-coordinate change.
[image: ]
This translation can by represented
by the function 







Example 1
Find the coordinates for the image of  after the translation . Draw the image. 
[image: ]


								A’ (     ,     )
							
								B’ (     ,     )

								C’ (     ,     )






Example 2
A four-sided figure has the following coordinates , , , . After a translation, its coordinates are , , , . Write the rule for the translation. 




Example 3
R’ falls on the point (1, -2) after the transformation of . What is the coordinate of R?





1-3 Reflections 

A reflection is a transformation that flips a figure across a line called a line of reflection. 
· Reflections are a ________________.
· The flip is performed over a _________ ____ _____________________.
· Reflections are ______________________, but DO NOT preserve _________________________________.

[image: ]





[image: ]When a point is reflected across
 the y-axis, the sign of its x-coordinate changes. 

The function for a reflection across the 
y-axis is 

[image: ]When a point is reflected across 
the x-axis, the sign of its y-coordinate changes. 
The function for a reflection across the
y-axis is 


[image: ]
Another common line of reflection is the diagonal line . 
To reflect over this line, swap the x- and y-coordinates.

The function for a reflection across line  is 







To reflect over the line y , swap and opposite sign the x- and y-coordinates.
[image: ]
The function for a reflection across line  is 





[image: ]To reflect through the origin, the sign of the x and y coordinates change.
The function for a reflection through the origin is
  



Example 1
Reflect the figure with the given vertices across the given line. 
[image: ]Reflect over the x-axis		








[image: ]
Reflect over the y-axis		







[image: ]
Reflect over the 
		
				






To reflect over the line x = a (where a is a number on the x-axis), multiply a times 2 and subtract x for the x-coordinate and leave y the same for the y-coordinate.

The function for a reflection across line  is
 


To reflect over the line y = b (where b is a number on the y-axis), leave x the same for the x-coordinate and multiply b times 2 and subtract for the y-coordinate.

The function for a reflection across line  is
 

Example 2
[image: ]Reflect the figure with the given vertices across the given line. 
Reflect over the 		













[image: ]Reflect over 		
        










[image: ] Reflect over the 



									
								
								
									








1-4 Rotations
[image: ]A rotation is a transformation that turns a figure around a point, called the center of rotation. 








Counter-clockwise is considered the positive direction, so clockwise is considered the negative direction. 
 

A  rotation is equivalent to a 270o CWrotation and has the function:





A  rotation is equivalent to a 180o CW rotation and has the function:





A  rotation is equivalent to a 90o CW rotation and has the function:




[image: ]Example 1




 CW










[image: ]

Rotation in the Coordinate Plane



 CW









[image: ]


 CCW








Example 2
Triangle GHJ is graphed on the coordinate plane. Draw the image of this triangle after counterclockwise rotations of , , and  about the origin.
[image: ]


90o CCW








[image: ]



180o CCW







[image: ]



270o CCW




1-5 Symmetry

A regular polygon is a polygon with all sides equal in length and all angles equal in measure. 

If a regular polygon has n sides, then it also has n lines of symmetry.

When you reflect a figure over line of symmetry, the image is congruent to and in the same location as the original pre-image. 

When this happens, we say that the reflection maps the figure onto itself. 
[image: ]This type of symmetry is called line symmetry or reflection symmetry. 
[image: ]






Example 1

Tell whether each figure has line symmetry.  


[image: ][image: ]a) 		                                                            b) 





[image: ]A figure that has rotational symmetry will map onto itself more than once during a  turn.  To find the rotational symmetry, divide 360o by the number of sides. 














Example 2

Determine whether each figure has rotational symmetry. If so, describe the rotation that maps the figure onto itself. 
[image: ]
[image: ]a) 				                                         b)		





[bookmark: _GoBack]







Example 3

List all the transformations that map the following graphs onto itself.
[image: ][image: ]
a) 							         b)










Line Symmetry - 						Line Symmetry – 








Rotational Symmetry - 					Rotational Symmetry - 













1-6 Sequence of Transformations 

Sometimes, more than one transformation is needed to produce a particular image from a given pre-image. 

To determine the necessary sequence of transformations, compare the image to the pre-image. If the orientation of the figure has changed, then a rotation or reflection has probably taken place. 

A composition of transformations is one transformation followed by another. A glide reflection is the composition of a translation and a reflection across a line parallel to the vector of translation. 
[image: ]







Example 1

Draw the result of each composition of transformations. 
Reflect the triangle over the line, then translate 3 units down. 

[image: ]










Example 2

Draw the result of each composition of transformations.
Reflect the triangle over the x-axis, then translate 3 units to the left. 

[image: ]














Example 3
Identify a sequence of transformations that will map each pre-image onto its final image. Use correct transformation notation. 

[image: ]
















Example 4
Identify a composition of transformations that will map each pre-image onto its final image. Use correct transformation notation.
[image: ]
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The Table Method of Graphing Linear Equations
Use the table method to graph each linear equation on the coordinate plane. 



11.. 2x + y = –3
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Triangle GHJ is graphed on the coordinate plane. Draw the image of 
this triangle after counterclockwise rotations of 90°, 180°, and 270°  
about the origin.
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Apply the functions for the given 
counterclockwise rotations to 
the vertices of the triangle.



The vertices of !GHJ are G(1, 2), H (4, 6), 
and J (5, 2).



The function that represents a  
90° rotation around the origin is 
R90°(x, y) ! ("y, x). 



 R90°(1, 2) ! ("2, 1)



 R90°(4, 6) ! ("6, 4)



 R90°(5, 2) ! ("2, 5)



The function that represents a  
180° rotation around the origin is 
R180°(x, y) ! ("x, "y). 



 R180°(1, 2) ! ("1, "2)



 R180°(4, 6) ! ("4, "6)



 R180°(5, 2) ! ("5, "2)



The function that represents a  
270° rotation around the origin is 
R270°(x, y) ! ( y, "x).



 R270°(1, 2) ! (2, "1)



 R270°(4, 6) ! (6, "4)



 R270°(5, 2) ! (2, "5)



1



Graph and label each image.



Plot the vertices of each image, label them, 
and connect them.
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Identify the coordinates of the vertices of 
the images if the rotations had been in a 
clockwise direction.
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