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Week 1 • Reasoning Lines and Transformations 
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Week 3 • Congruent and Similar Triangles 



Week 1 

Geometry RC1: Reasoning Lines Transformation 

G3: The student will solve problems involving symmetry and transformation.  

 
Focus: Investigating and using formulas, distance, midpoint, and slope 

Distance Formula                                        versus                    Pythagorean Theorem 

𝑑𝑑 = �(𝑥𝑥2 − 𝑥𝑥1)2 + (𝑦𝑦2 − 𝑦𝑦1)2                                                      𝑎𝑎2 + 𝑏𝑏2 = 𝑐𝑐2    

       Given E (-7, -2) and F (5, 3), find the distance 

Label Points      𝑥𝑥1,  𝑦𝑦1                𝑥𝑥2,  𝑦𝑦2 Create a right triangle 

Substitute into formula                    Count the units 

𝑑𝑑 = �(5 − (−7))2 + (3 − (−2))2             Use formula 

𝑑𝑑 = �(12)2 + (5)2                                   𝑎𝑎2 + 𝑏𝑏2 = 𝑐𝑐2 

𝑑𝑑 = √144 + 25                                          52 + 122 = 𝑐𝑐2                                          

𝑑𝑑 = √169                                                               25 + 144 = 𝑐𝑐2 

√169 = 𝑐𝑐       𝑑𝑑 = 13 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢                                                                                                         

13 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 = 𝑐𝑐                                                                                                                    

 

Midpoint Formula                         
𝑥𝑥1+𝑥𝑥2

2
, 𝑦𝑦1+𝑦𝑦2

2
                                     

• Middle 
• Center 
• Half-way 
• Bisects – separates into 2 

equal parts 

Find the midpoint of 𝐺𝐺𝐺𝐺����given 𝐺𝐺 (7, −5) and 𝐻𝐻 (9, −1) 

Label your points:                          𝑥𝑥1,  𝑦𝑦1             𝑥𝑥2, 𝑦𝑦2 

Substitute into formula and simplify 

7 + 9
2 ,

−5 + (−1)
2  

16
2 ,

−6
2  

Midpoint (8, −3) 

 

 

E 

F 



Finding the Endpoint 

• Plot the Midpoint and one 
Endpoint 

• Use Rise/Run to go from 
Endpoint to Midpoint. 

• Repeat the Pattern to find 
the other Endpoint. 

 Find the coordinates of A 
if M (-1, 2) is the midpoint 
of 𝐴𝐴𝐴𝐴���� and B has 
coordinates of (3, 5). 

 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝑅𝑅𝑅𝑅𝑅𝑅 =

𝑈𝑈𝑈𝑈 7
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 4 

 

 

 

 

 

 

Slope 

• Slope Formula  
o 𝑚𝑚 = 𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
 (2 points) 

• Slope from graph 
o  𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

𝑟𝑟𝑟𝑟𝑟𝑟
= 𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑖𝑖 𝑦𝑦

𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑖𝑖 𝑥𝑥
= ∆𝑦𝑦

∆𝑥𝑥
 

• Slope from equation: Write in 
slope intercept form 

• 𝑦𝑦 = 𝑚𝑚𝑚𝑚 + 𝑏𝑏 
o 𝑚𝑚 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
o 𝑏𝑏 = 𝑦𝑦 − 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

 

 

Find the slope 

2 points (-2, -1) and (4, 2) 

                𝑥𝑥1, 𝑥𝑥2      𝑦𝑦1,  𝑦𝑦2 

𝑚𝑚 =
2 − (−1)
4 − (−2) =

3
6 =

1
2 

Graph 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝑅𝑅𝑅𝑅𝑅𝑅 =

3
6 =

1
2 

Equation: 

5𝑥𝑥 + 10𝑦𝑦 = 21 

      −5𝑥𝑥                     −5𝑥𝑥 

             10𝑦𝑦 = −5𝑥𝑥 + 21 

              10           10      10 

𝑦𝑦 = −
1
2 𝑥𝑥 +

21
10 

𝑚𝑚 =
1
2 

 

7 

7 

4 

4 

Start  

End 

6 

3 



 
Let’s Practice 

1. What is the slope of the equation? 
4𝑥𝑥 − 8𝑦𝑦 = 72 

 
 
 

 
 
 
 
 
 

2. What is the slope of the line that passes 
through the points (3, 5) and (-2, 0)? 

 

3. Find the slope. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4. Find the slope. 
 
 

5. Find the midpoint of the segment with the 
endpoints (6, 7) and (6, -5). 
 
 
 
 
 
 

 
 
 
 
 

6. Find the midpoint of the segments with the 
endpoints (1, 7) and (9, 0). 

 
 
 
 
 
 

 
 
 
 

  



7. What is the distance between (-3, -11) and 
(-8, -42)? 

 

8. Find the distance between points K and J. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
9. What is the distance between (-5, 3) and 

(4, 5)? 
 
 
 
 
 
 
 
 
 
 
 

 
 

10. Find the distance between the court house and town 
hall. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

11. Find the missing endpoint if one endpoint 
is (5, -7) and the midpoint is at (2, 1). 
 
 
 
 
 

 
 
 
 
 

12.   Given the endpoint A (-9, -1) and the 
midpoint at M (-2, -6), determine the other 
endpoint B. 
 
 
 
 



 
Focus: Applying slope to verify whether lines are parallel or perpendicular. 

 
Parallel Lines 

 
Perpendicular Lines 

 

Have the same slope 
 
 

Have opposite reciprocal 
(flip) slopes 

 
Opposite Reciprocal (flip) Slopes 

Examples 
− 8

7
 becomes 7

8
     3

4
 becomes − 4

3
     6 becomes − 1

6
 

Example 1: Use the slope to determine if 𝐴𝐴𝐴𝐴�⃖���⃗  and 𝐶𝐶𝐶𝐶�⃖���⃗  are parallel, perpendicular, or neither.  
 
A (-2, 3), B (2, 6), C (-1, 0), and D (3, 3). 
 
Find the slope of 𝐴𝐴𝐴𝐴�⃖���⃗ .     Find the slope of 𝐶𝐶𝐶𝐶�⃖���⃗ . 
 

6−3
2−(−2)

= 3
4
                         3−0

3−(−1)
= 3

4
 

 
Compare the slopes: 
Since the slope of 𝐴𝐴𝐴𝐴�⃖���⃗  equals the slope of 𝐶𝐶𝐶𝐶�⃖���⃗ , the lines are parallel.  
 
Example 2: Use the slope to determine if 𝐴𝐴𝐴𝐴�⃖���⃗  and 𝐶𝐶𝐶𝐶�⃖���⃗  are parallel, perpendicular, or neither.  
 
A (0,2), B (5, 4), C (1, 8),  
and D (3, 3). 
 
 
 
 
 
 
 
 
 
                                                                    𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓

𝒓𝒓𝒓𝒓𝒓𝒓
= 𝟐𝟐

𝟓𝟓
                                   𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓

𝒓𝒓𝒓𝒓𝒓𝒓
= −𝟐𝟐

𝟓𝟓
 

Compare the slopes: 
Since the slope of 𝐴𝐴𝐴𝐴�⃖���⃗  and 𝐶𝐶𝐶𝐶�⃖���⃗ , neither the same or opposite reciprocal, the slopes are not 
parallel or perpendicular.   
 

 
 



Let’s Practice 
1. Slopes of parallel lines are  

 
____________________ 
 

2. Slopes of perpendicular lines are 
 
___________________________ 

3. These lines are parallel, perpendicular or 
neither? 
 

�𝑦𝑦 = 3𝑥𝑥 + 2
𝑦𝑦 = 3𝑥𝑥 − 3 

 

4. These lines are parallel, perpendicular or 
neither? 
 

�
𝑦𝑦 = −

2
3 𝑥𝑥 + 2

𝑦𝑦 =
3
2 𝑥𝑥 + 9

 

5. What is the slope of the line parallel a line 
with a slope of 6

11
? 

6. Find the slope of the line that is parallel to 
the line containing the following 2 points.  
                 (-1, -2) and (3, 3) 
 
 
 

7. Find the slope of the line that is 
perpendicular to the line containing the 
following two points.  (-1, -2) and (3, 3). 

8. What is the slope of the line parallel to the 
line drawn? 

 
 
 
 
 
 
 
 
 

9. Plot one additional point B, so that 𝐴𝐴𝐴𝐴�⃖���⃗  is 
parallel to line f. 

 
 
 
 
 
 
 
 
 
 
 
 

 

10.  Plot one addition point B, so that 𝐴𝐴𝐴𝐴�⃖���⃗  is 
perpendicular to line f. 

 
 
 

A 



` 
Focus: Investigating symmetry and determine whether a figure is symmetric with 

respect to a line or a point on a line 
Line Symmetry A figure has line symmetry if the 

figure can be mapped onto itself by a 
reflection in a line. (Mirror Image) 

 
 
 
 

 
Point Symmetry 

 
A figure has point symmetry if the 

figure is mapped onto itself by rotating 
the figure 180° about a center point.   
The figure will look the same upside 

down. 

 

   original         90°          180° 
 

Let’s Practice 
Determine if the figures have line and/or point symmetry.  Select all correct answers. 

1. 
 

� Line               
� Point 
� None 

 

2. 
 

� Line 
� Point 
� None 

3.  
 

� Line 
� Point 
� None 

 
Directions:  Find the line of symmetry and write the equation of the line of symmetry. 
 
4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. 
 

 

A 



Focus:  Determining whether a figure has been translated, rotated, or dilated, using 
coordinate methods. 

I 
Translation 
 
 
 
 
 
 
 

• To vertically and/or horizontally side a 
figure. 
 

• Symbolic Form: (𝑥𝑥, 𝑦𝑦) → (𝑥𝑥 + 𝑎𝑎, 𝑦𝑦 + 𝑏𝑏) 
 

• 𝑎𝑎 represents the shift in 𝑥𝑥 (right or left) 
 

• 𝑏𝑏 represents the shift in 𝑦𝑦 (up or down) 
Example: Graph and label 𝐸𝐸′using the rule: (𝑥𝑥, 𝑦𝑦) → (𝑥𝑥 − 3, 𝑦𝑦 + 8) 
                                                                             *x will shift left 3 and y will shift up 8* 

 
The coordinates of 𝐸𝐸′ is (1, 2) 
 
Algebraically:   
  𝐸𝐸(4, −6) 
  
Rule    (𝑥𝑥,   𝑦𝑦) → (𝑥𝑥 − 3,       𝑦𝑦 + 8) 
 
          𝐸𝐸 (4, −6) → (4 − 3), (−6 + 8) 
 

𝐸𝐸′(1,2) 
 

 
 

Let’s Practice 
1. Triangle ABC is translated by the rule 

(𝑥𝑥, 𝑦𝑦) → (𝑥𝑥 + 3, 𝑦𝑦 − 2).  What will be the 
position of 𝐴𝐴′? 

 

2. Write a rule 
for the 
translation. 

 
 
 

 
 

3. Given Trapezoid STUV with T (2, -5), 
using the rule (𝑥𝑥, 𝑦𝑦) → (𝑥𝑥 + 3, 𝑦𝑦 − 6) find 
T’. 
 
 
 
 
 

4. If 𝐵𝐵 (2, 4) is translated resulting in  
𝐵𝐵’ (4, −2), how was 𝐵𝐵 translated? 

 

𝐸𝐸’(1, 2) 



Reflection 
 
 
 
 
 

Note 
In addition, you can have 
a vertical reflection    
𝑥𝑥 =  𝑐𝑐 or a horizontal 
reflection 𝑦𝑦 =  𝑐𝑐 where 
“𝑐𝑐” is a constant. 

A flip (mirror image) over al line 
called the Line of Reflection.  

 
Each point in its image are the same 
distance from the line of reflections. 
 
Possible lines of reflections and rules.  

 
 
 

 
 
 

 
Example 1: Triange ABC with vertices: A (-
4, 2), B (4, 7) and C (5, 1) is reflected across 
the x-axis, what are the coordinates 𝐵𝐵’ of the 
new image.  
 
Rule: (𝑥𝑥, 𝑦𝑦) → (𝑦𝑦, −𝑥𝑥) 
          𝐵𝐵 (4, 7) → 𝐵𝐵′(7, −4) 
 
 

Example 2: Square ABCD with vertices 
𝐴𝐴 (−1, 3), 𝐵𝐵 (0,6), 𝐶𝐶 (3, 5), and 𝐷𝐷 (2 , 3) is 
reflected across the line 𝑦𝑦 = −𝑥𝑥.  What are 
the coordinate of A’? 
 
Rule: (𝑥𝑥, 𝑦𝑦) → (−𝑦𝑦, −𝑥𝑥) 
          𝐴𝐴 (−1, 3) → 𝐴𝐴′(−3, 1) 
 

Let’s Practice 
1. Triangle FGH with vertices 𝐹𝐹(1, 8), 𝐺𝐺 (5, 7), 

and 𝐻𝐻 (2, 3) is reflected across the line 𝑦𝑦 = 𝑥𝑥,   
Find 𝐻𝐻′. 
 
 
 
 
 

2. Rectangle PQRS with vertices: 
𝑃𝑃(1, 2), 𝑄𝑄(2, 5), 𝑅𝑅 (8, 3) and 𝑆𝑆 (7, 0) 
is reflected across the y-axis, what is 
𝑄𝑄′? 
 
 
 
 
 
 

3. Parallelogram 𝐹𝐹 (4, −3) is one of the vertices 
of Parallelogram CDEF.  What is 𝐹𝐹’ if the 
figure is reflected across the x-axis. 

4. Triangle JKL with vertices 
𝐽𝐽 (1, −1), 𝐾𝐾 (2, 3), and 𝐿𝐿 (3, −2) is 
reflected across 𝑦𝑦 =  −𝑥𝑥.  What are 
the coordinates of 𝐿𝐿’? 

 
 
 
 
 
 



            Rotation 
 

 

A turn around a fixed point is called the 
center of rotation.  The figure rotates at 
a specific angle and direction.  
 
 
Example 1: ∆𝐴𝐴𝐴𝐴𝐴𝐴 with vertices 
𝐴𝐴 (2, 7), 𝐵𝐵 (6, 5) and 𝐶𝐶 (4, 1) is rotated 
90° counterclockwise.  Find 𝐶𝐶′. 
 

Rule: (𝑥𝑥, 𝑦𝑦) → (−𝑦𝑦, 𝑥𝑥) 

      𝐶𝐶 (4, 1) → 𝐶𝐶′(−1, 4) 
 
Example 2: Triangle LMN with vertices 
𝐿𝐿 (1, 8), 𝑀𝑀 (5, 7) and N (2, 3) is rotated 
270° counterclockwise.  What are the 
coordinates of 𝑀𝑀’? 
 
Rule: (𝑥𝑥, 𝑦𝑦) → (𝑦𝑦, −𝑥𝑥) 
 
𝑀𝑀(5, 7) → 𝑀𝑀′(7, −5) 
 
 
 
 
 
 

Let’s Practice 
1. If you were to rotate ABCD 180° about 

the origin what would be the coordinates 
of 𝐵𝐵′given 𝐵𝐵 (5, −2)? 

 
 
 
 
2. The point 𝑃𝑃 (7, 8) is rotated 90 degrees 

counterclockwise.  What is the 𝑃𝑃’? 
 
 
 
 
 
 

3. What is the degree of rotation for this 
counterclockwise rotation about the 
origin? 
 
 



Dilations Original                    
  
 
 
 
 
 

 
 
 
 
 

  reduction 
 

 
Enlargement 

The enlargement or reduction of a figure.  
The scale factor indicates how much the 
figure will enlarge or reduce. 
 
“K” is a variable for scale factor. 

• When 𝐾𝐾 > 1, then the dilation is an 
enlargement. 

o Rule multiply by K 
 

• When 0 < 𝐾𝐾 < 1, then the dilation is a 
reduction. 

o Rule multiply by K 
 
 

Example 1: Triangle RST with vertices 
𝑅𝑅 (−5, 1), 𝑆𝑆 (−3, 4), 𝑎𝑎𝑎𝑎𝑎𝑎 𝑇𝑇 (2, −1) is dilated 
using 𝐾𝐾 = 2.  Find 𝑅𝑅′, 𝑆𝑆′𝑎𝑎𝑎𝑎𝑎𝑎 𝑇𝑇′. 
Rule: (𝑥𝑥, 𝑦𝑦) → (𝑥𝑥𝑥𝑥, 𝑦𝑦𝑦𝑦) 
𝑅𝑅 (−5, 1) → 𝑅𝑅′(−5 ∙ 2, 1 ∙ 2) 
𝑅𝑅’ (−10, 2) 

Example 2: Rhombus JKLM with vertices 
𝐽𝐽 (−10, 2), 𝐾𝐾 (2, 8), 𝐿𝐿 (6, 2) and 𝑀𝑀 (−2, −4) 
is dilated with a scale factor of  1

2
 find 𝐾𝐾′. 

Rule: (𝑥𝑥, 𝑦𝑦) → (𝑥𝑥𝑥𝑥, 𝑦𝑦𝑦𝑦)   

𝐾𝐾 (2, 8) → �2 ∙
1
2 , 8 ∙

1
2� 

𝐾𝐾′(1, 4) 
 

Let’s Practice – Using Examples 1 and 2 above plot the image and pre-image below. 

  
 



Week 2 

 

  



 

  



 



 



 

  



 



 



  

 
 Crew: If the rowing crew strokes in unison, the oars sweep out angles of equal measure. Explain why the oars on each 
side of the shell stay parallel. 

 
 

 

 

 
 
 



 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

A carpenter wants to cut two boards to fit snugly 
together. The carpenter’s squares are aligned along 𝐸𝐸𝐸𝐸����, as 
shown. Are 𝐴𝐴𝐴𝐴���� and 𝐶𝐶𝐶𝐶���� parallel? State the theorem that 
justifies your answer. 

 

Fireplace Chimney: In the illustration at the right ∠ABC 
and ∠DEF are supplementary. Explain how you know that 
the left and right angles of the chimney are parallel. 

 

Science Connection: When light enters glass, the light 
bends. When it leaves glass, it bends again. If both sides of 
a pane of glass are parallel, light leaves the pane at the 
same angle at which it entered. Prove that the path 
exiting light is parallel to the path of the emerging light. 

GIVEN: ∠1 ≅  ∠2; j ∥ k 

PROVE: r ∥ s 
 

Latticework: You are making a lattice  fence out of pieces 
of wood called slats. You want the top of each slat to be 
parallel to the bottom. At what angle should you cut ∠1? 

 

130◦ 

Football Field: The white lines along the long edges of a 
football field are called sidelines. Yard lines are 
perpendicular to the sidelines and cross the field every 
five yards. Explain why you can conclude that the yard 
lines are parallel. 

 



 

 
 
 
 
 

In Excersie 3-6, use the figure. 
3. Identify the parallel lines 
 
4. Identify the transversal 
 
5. How many angles are formed by the transversal? 

 
6. Which of the angles are congruent? 
 

 
 
 

 
A store uses pieces of tape to paint the window 
advertisement. The letters are slanted at an 80◦ 
angle. What is the measure of ∠1? 
 
80◦        B. 100◦           C. 110◦           D. 120◦ 

 
A.  

 
 
 
 
 

Rainbow: A rainbow is formed when sungligh reflects off 
raindrops at different angles. For blue light, the measure 
of ∠2 is 40◦. What is the measure of ∠1? 
 

 



 
 
 
  

 
 

Carpentry: A T-bevel is a tool used by carpenters to draw 
congruent angles. By loosening the locking lever, the 
carpenter can adjust the angle. Explain how the carpenter 
knows that two lines drawn unsing the T-bevel are prallel. 

 

 
 
 



 

 

 

 
 



Week 3 

 PART 1 - Congruent Triangles Notes 
You are working on a puzzle. You’ve almost finished, except for a 
few pieces of the sky. Imagine putting the remaining pieces in the 

puzzle. How did you figure out where to place the pieces? 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Remember, to match up corresponding sides and angles, 
you can do this in different ways. 

 

 

  

 

 

 

  

 

 

 

  

  

Example 1 – with congruent marks 

The “parts” with the same congruence mark 
mean those parts correspond with each 
other. In this diagram, you can see that: 

∠R ≌ ∠F 

∠T ≌ ∠D 

∠S ≌ ∠E 

 

and  

𝑅𝑅𝑅𝑅 ����≌ 𝐹𝐹𝐹𝐹���� 

𝑅𝑅𝑅𝑅���� ≌ 𝐹𝐹𝐹𝐹���� 

𝑇𝑇𝑇𝑇���� ≌ 𝐷𝐷𝐷𝐷���� 

 

Example 2 – with a congruence statement 

 

 
This time you do not even need to look at 
the diagram, everything you need to know is 
all in the congruence statement. Order 
matters so the position of the lettering tells 
you everything that is corresponding. The 
statement tells me that: 

∠M ≌ ∠P 

∠N ≌ ∠R 

∠O ≌ ∠Q 

 

and  

𝑀𝑀𝑀𝑀����� ≌ 𝑃𝑃𝑃𝑃���� 

𝑁𝑁𝑁𝑁���� ≌ 𝑅𝑅𝑅𝑅���� 

𝑀𝑀𝑀𝑀 ������≌ 𝑃𝑃𝑃𝑃���� 

 



- 
  



 
 

 



Week 3  Part 1: PRACTICE WITH CONGRUENCY 

 

 

 

 

 

 

 

 

 

 

 
For the following questions, determine if the triangles are congruent. If they are, state what postulate you used to 
determine congruency and complete the congruence statement. If they are not, answer with NEI (not enough 
information). 

 

 

 

 

 

 

 

 

 

 

7)  8) 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

9) 10) 

11) Solve for y 12) Find the value of x 

For each of the diagrams below, state the additional 
piece of information to prove the triangles congruent 
by the given postulate. 

19) 

20) 

21) 



WEEK 3 PART 2 - Similar Triangles Notes 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

IT ALL STARTS WITH RATIOS AND PROPORTIONS SO LET’S 
REVIEW WITH A POEM 



 



PROVING TRIANGLES SIMILAR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  



 

 

 

 

 

 

 

 

 

 

 

W
EEK 3 PART 2 Practice- Sim

ilar Triangles
 


