
Geometry Chapter 9 Note-Taking Guide     Name _____________________ 

Transformations in the coordinate plane     Per ____ Date ______________ 

 

9.1 Recall that a reflection is a transformation that takes a pre-image and flips it across a line to create 
an image.  The line is known as the line of reflection.  This transformation preserves congruence. 
 
Determine if the following are reflections.  If so, draw the line of reflection. 

                                                        
 

9.1 A trail designer is planning two trails that connect campsites A and B 
to a point on the river.  He wants the total length of the trails to be as 
short as possible.  Where should the trail meet the river? 

 Reflect a point across the river (use B) 

 Draw the shortest distance between A and B’ (a straight line) 

 Use the point where it crosses the river. 

 Connect that point to both camps 
 

9.1 Let’s perform some reflections to see if we can find patterns in the reflections: 
 
Graph A(1, 3), B(-2,4) and C(-3,-5) 
 
Connect the vertices of the triangle 
 
Reflect each point over the x-axis 
 
Write the coordinates of the reflections: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 
Rule for reflecting over the x-axis: 

 ( , ) _____,_____x y    

 
 

 
Graph A(2, 4), B(-3,1) and C(-4,-5) 
 
Connect the vertices of the triangle 
 
Reflect each point over the y-axis 
 
Write the coordinates of the reflections: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 
Rule for reflecting over the y-axis: 

 ( , ) _____,_____x y    

 
 
 



9.1 Graph A(2, 4), B(-3,1) and C(-4,-5) 
 
Connect the vertices of the triangle 
Draw the line y = x (y = 1x + 0), Reflect each point over the line 
y = x 
 
Write the coordinates of the reflections: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 
Rule for reflecting over the line y = x: 

 ( , ) _____,_____x y    

9.1 Use the rule to determine the coordinates of the image, given the pre-image 
and reflection line.  

1.) M(1,2) N(1,-4) and P(3,-5) when reflected across the y-axis. 
 

               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 

         Now graph the pre-image and image (in different colors) 
         to check your work. 
 
2.) M(1,-3) N(-2,-4) and P(-4,1) when reflected across the x-axis. 
 
               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 
         Now graph the pre-image and image (in different colors) 
         to check your work.  
 
 

3.) M(-2,-3) N(1,-5) and P(2,5) when reflected across the line y = x.  
 

               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 

         Now graph the pre-image and image (in different colors) 
         to check your work.  

 

9.2 A translation is a transformation where all the points of a figure are 
moved the same distance in the same direction.  A translation also 
preserves congruence. 

9.2 Let’s perform some translations to see if we can find patterns: 
 
Graph A(1, 3), B(-2,4) and C(-3,-5) 
Connect the vertices of the triangle, Move each point up four units 
 
Write the coordinates of the translation: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 

Rule for moving up/down:  ( , ) _____,_____x y    

 
 



Graph A(2, 4), B(-3,1) and C(-4,-5) 
 
Connect the vertices of the triangle 
 
Move each point left 3 units 
 
Write the coordinates of the reflections: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 
Rule for translating left/right 

 ( , ) _____,_____x y   

9.2 Use the rule to determine the coordinates of the image, given the pre-image 
and movement.  

1.) M(1,2) N(1,-4) and P(3,-5) when translated left 5 and up 3. 
 

               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 

         Now graph the pre-image and image (in different colors) 
         to check your work. 

 
 
2.) M(1,-3) N(-2,4) and P(-4,1) when translated down 2 and right 3. 
 
               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 
         Now graph the pre-image and image (in different colors) 
         to check your work 

9.3 A rotation is a transformation that turns a figure around a fixed point (usually the 
origin) called the center of rotation.  The amount turned is called the angle of 
rotation along with a direction of rotation. 

9.3 Let’s perform some rotations to see if we can find patterns: 
 
Graph A(1, 3), B(4,3) and C(4,5) 
 
Connect the vertices of the triangle, turn each point 90° 
clockwise 
 
Write the coordinates of the translation: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 

Rule for rotating 90° clockwise:  ( , ) _____,_____x y    

 
 
 



9.3 Graph A(1, 3), B(4,3) and C(4,5) 
 
Connect the vertices of the triangle, turn each point 90° 
counter-clockwise 
 
Write the coordinates of the translation: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 
Rule for rotating 90° counter-clockwise: 

 ( , ) _____,_____x y    

 
 

 
Graph A(1, 3), B(4,3) and C(4,5) 
 
Connect the vertices of the triangle, turn each point 180° 
clockwise 
 
Write the coordinates of the translation: 
A’(____, ____)   B’(____, ____)   C’(____, ____)    
 
What pattern do you notice? 
 
Rule for rotating 180° clockwise: 

 ( , ) _____,_____x y    

 
 

9.3 Use the rule to determine the coordinates of the image, given the pre-image 
and angle of rotation.  

1.) M(1,2) N(1,-4) and P(3,-4) when rotated 180° counter-clockwise. 
 

               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 

         Now graph the pre-image and image (in different colors) 
         to check your work. 

 
 
2.) M(1,-3) N(-2,-3) and P(-2,1) when rotated 90° clockwise. 
 
               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 
         Now graph the pre-image and image (in different colors) 
         to check your work.  
 
 

3.) M(-2,-3) N(-2,-5) and P(2,-3) when rotated 90° counter-clockwise.  
 

               M’(____, ____)   N’(____, ____)   P’(____, ____)    
 

         Now graph the pre-image and image (in different colors) 
         to check your work.  

 
 



9.5 A figure has symmetry if there is a transformation of the figure such that the image coincides with the 
pre-image. 

 A figure has line symmetry (reflection symmetry) if it can be reflected across a line so that the 
image coincides with the preimage.  The line of symmetry (or axis of symmetry) divides the 
figure into two congruent halves. 

 
            Does the figure have line symmetry? If so, draw each line of symmetry. 
 

                        
 

 
 

 A figure has rotational symmetry (or radial symmetry) if it can be about a point by an angle 
greater than 0 and less than 360 so that the image coincides with the preimage. 
The angle of rotational symmetry (magnitude) is the smallest angle through which a figure can 
be rotated to coincide with itself.  The number of times the figure coincides with itself as it 
rotates 360 is called the order of the rotational symmetry.  The order can be calculated by 360 
divided by the magnitude. 
 
Determine if the shape has rotational symmetry.  If so, determine the order and magnitude. 

                                                     
 

 

9.5 In three-dimensional figures there are two types of symmetry: 

 Plane symmetry: if a plane can divide the figure into two 
congruent reflected halves.  

 Symmetry about an axis:  if there is a line about which the 
figure can be rotated (by an angle greater than 0 and less 
than 360) so that the image coincides with the pre-image. 

 
 
Determine whether each figure has plane symmetry, symmetry about an axis, or neither. 

                                                            
 

9.7 A dilation enlarges or reduces all dimensions proportionally.   

 A dilation with a scale factor greater than 1 is an enlargement.   

 A dilation with a scale factor greater than 0 and less than 1 is a reduction. 
 
This is not a dilation                    This is a dilation 

                              
 
 



9.7 A dilation is a transformation in which all lines connecting every point P with its image P’ intersect at a 

point C called the center of dilation.  The ratio 
'CP

CP
 (also known as the scale factor) is the same for 

every point P. 
 
Example: Draw the image W’X’Y’Z’ with a dilation of 2. 
 
 

 
 
 
 
 

Example: An artist is creating a large painting from a photograph by dividing the photograph into 
squares and dilating each square by a scale factor of 4.  If the photo is 20cm by 25cm, what is the 
perimeter of the painting. 
 
 
 
 
 

9.7 Remember, if P(x,y) is the pre-image of a point, the dilation of the point centered at the origin with a 
scale factor of k can be found by P’(kx, ky). 
 
Graph A(-2, 4); B(-3, -5); and C(0,1).  The graph the image with a scale factor of -2 centered at the 
origin. 

 
 


