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Geometry A Final Exam Reference Sheet 
 
Distance Formula !(𝑥! − 𝑥")! + (𝑦! − 𝑦")! Slope 𝑚 = #!$#"

%!$%"
  Midpoint Formula *𝒙𝟏'𝒙𝟐

𝟐
, 𝒚𝟏'𝒚𝟐

𝟐
, 

 
Rotation Rules        
90° counterclockwise about the origin (𝑥, 𝑦) → (−𝑦, 𝑥)   180° counterclockwise about the origin (𝑥, 𝑦) → (−𝑥,−𝑦)   
270° counterclockwise about the origin (𝑥, 𝑦) → (𝑦,−𝑥) 
 
Reflect 
𝑥 − 𝑎𝑥𝑖𝑠 (𝑥, 𝑦) → (𝑥,−𝑦)  𝑦 − 𝑎𝑥𝑖𝑠 (𝑥, 𝑦) → (−𝑥, 𝑦) 
𝑦 = 𝑥  (𝑥, 𝑦) → (𝑦, 𝑥)  𝑦 = 	−𝑥 (𝑥, 𝑦) → (−𝑦,−𝑥) 
 
Polygon Sum Theorem (𝑛 − 2) ∙ 180°   Exterior Angle Theorem Exterior Angle = Sum of 2 Remote Interior Angles 
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 Reflect

1. Make a Prediction Suppose you started by constructing the set of points equidistant 
from P and Q and then constructed the set of points equidistant from Q and R. 
Would you have found the same center? Check by doing this construction.

2. Can you locate the circumcenter of a triangle without using a compass and 
straightedge? Explain.

 Explain 1  Proving the Concurrency of a Triangle’s 
Perpendicular Bisectors

Three or more lines are concurrent if they intersect at the same point. The point of intersection 
is called the point of concurrency. You saw in the Explore that the three perpendicular bisectors 
of a triangle are concurrent. Now you will prove that the point of concurrency is the circumcenter 
of the triangle. That is, the point of concurrency is equidistant from the vertices of the triangle.

Circumcenter Theorem

The perpendicular bisectors of the sides of a 
triangle intersect at a point that is equidistant 
from the vertices of the triangle.

PA = PB = PC A

P
C

B

Example 1 Prove the Circumcenter Theorem.

Given: Lines ℓ, m, and n are the perpendicular bisectors of   
_ AB ,   

_ BC , and   
_ AC , 

respectively. P is the intersection of ℓ, m, and n.

Prove: PA = PB = PC

P is the intersection of ℓ, m, and n. Since P lies on the             

of   
_ AB , PA = PB by the              Theorem. Similarly, P lies on 

the             of   
_ BC , so    = PC. Therefore, PA =    =    

by the       Property of Equality.

C

A

P

B

m

n
ℓ
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 Reflect

1. Why is “balance point” a descriptive name for point P, the intersection of the 
three medians?

 

 

2. Discussion By definition, median   
_ AX  intersects △ABC at points A and X. Could it 

intersect the triangle at a third point? Explain why or why not.

 

 

 

 Explain 1  Using the Centroid Theorem
The intersection of the three medians of a triangle is the centroid of the triangle. The centroid is 
always inside the triangle and divides each median by the same ratio.

Centroid Theorem

The centroid theorem states that the centroid of a triangle is located   2 _ 3   of the distance 
from each vertex to the midpoint of the opposite side. 

 AP =    2 _ 3   AX  BP =    2 _ 3   BY  CP =    2 _ 3   CZ

Example 1 Use the Centroid Theorem to find the length.

 AF =  9, and CE =  7.2

A AG

 Centroid Theorem  AG =    2 _ 3   AF

 Substitute 9 for AF. AG =    2 _ 3   (9)

 Simplify. AG =  6

E

A

F

B

D
C

G

ZY

P(centroid)

X

A

BC
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 Explain 1   Applying the Angle Bisector Theorem 
and Its Converse

The distance from a point to a line is the length of the perpendicular segment from the point to the line. You will 
prove the following theorems about angle bisectors and the sides of the angle they bisect in Exercises 16 and 17.

Angle Bisector Theorem

If a point is on the bisector an of angle, then it is equidistant from the sides of the angle.

∠APC ≅  ∠BPC, so AC =  BC.

Converse of the Angle Bisector Theorem

If a point in the interior of an angle is equidistant from the sides of the angle, then it 
is on the bisector of the angle.

AC =  BC, so ∠APC ≅  ∠BPC

Example 1 Find each measure.

A LM

  
 
 ‾→ KM   is the bisector of ∠JKL, so LM =  JM =  12.8.

B m∠ABD, given that m∠ABC =  112°
   Since AD =  DC,   ̄  AD  ⊥  

 
 ‾→ BA  , and   

_ DC  ⊥   
 
 ‾→ BC  , you know that   

 
 ‾→ BD   

 bisects ∠ABC by the                 Theorem. 

 So, m∠ABD =    1 _ 2  m∠    =  °.

 Reflect

3. In the Converse of the Angle Bisector Theorem, why is it important to say that the point must be in the 
interior of the angle?

 

 

A

B
P

C

A

B
P

C

J

LK

M
12.8

A

B C

D74

74

Module  8 372 Lesson  2 

DO NOT EDIT--Changes must be made through "File info"
CorrectionKey=NL-C;CA-C

©
 H

oughton M
ifflin H

arcourt Publishing Com
pany

 Explain 1   Applying the Angle Bisector Theorem 
and Its Converse

The distance from a point to a line is the length of the perpendicular segment from the point to the line. You will 
prove the following theorems about angle bisectors and the sides of the angle they bisect in Exercises 16 and 17.

Angle Bisector Theorem

If a point is on the bisector an of angle, then it is equidistant from the sides of the angle.

∠APC ≅  ∠BPC, so AC =  BC.

Converse of the Angle Bisector Theorem

If a point in the interior of an angle is equidistant from the sides of the angle, then it 
is on the bisector of the angle.

AC =  BC, so ∠APC ≅  ∠BPC

Example 1 Find each measure.

A LM

  
 
 ‾→ KM   is the bisector of ∠JKL, so LM =  JM =  12.8.

B m∠ABD, given that m∠ABC =  112°
   Since AD =  DC,   ̄  AD  ⊥  

 
 ‾→ BA  , and   

_ DC  ⊥   
 
 ‾→ BC  , you know that   

 
 ‾→ BD   

 bisects ∠ABC by the                 Theorem. 

 So, m∠ABD =    1 _ 2  m∠    =  °.

 Reflect

3. In the Converse of the Angle Bisector Theorem, why is it important to say that the point must be in the 
interior of the angle?
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POLYGON ANGLE SUM THM: Sum of interior angles in a convex polygon: (𝑛 − 2) ∙ 180° 
 
POLYGON EXTERIOR ANGLE SUM THEOREM: Sum of exterior angles of any convex polygon = 360° 
 
PROPERITES OF PARALLELOGRAMS:   
           PART 1     PART 2     PART 3     PART 4 

 
 

 
Opposite sides ≅  Opposite Angles ≅   All pairs of consecutive angles Diagonals bisect each other 
         are supplementary 
CONDITIONS FOR PARALLELOGRAMS:   
           PART 1             PART 2       PART 3        PART 4             PART 5 
 
 
 
A pair of opposite        Both pairs of         Both pair opposite           Diagonals bisect   An angle is supplementary to 
sides ≅ and parallel            opposite sides ≅           angles ≅        both of its consecutive angles           
          
PROPERTIES OF RECTANGLES :       CONDITIONS FOR RECTANGLES: 
If a quadrilateral is a rectangle, then it is:      A parallelogram is a rectangle IF 
PART 1    PART 2       PART 1    PART 2 
Also a parallelogram  Its diagonals are ≅, 𝐴𝐶 ≅ 𝐵𝐷 
      
 
                  If it has at least 1   If its diagonals  
                     right angle   are ≅ 
 
 
 
 
 

Quadrilateral Properties 

A

CD

B

1

2

3 
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PROPERTIES OF RHOMBUSES: If a quadrilateral is a rhombus, THEN  
       PART 1          PART 2               PART 3 
  
 
 
 
 
then all sides are                              then its diagonals are   then its diagonals are 
congruent perpendicular ⊥  bisect the angles 
 
      
CONDITIONS FOR RHOMBUSES: A parallelogram is a rhombus IF 
       PART 1          PART 2               PART 3 
     
 
 
 
    one pair of              if diagonals are ⊥      if diagonals bisect 
consecutive sides ≅       the angles 
 
PROPERTIES OF KITES: If a quadrilateral is a kite, THEN 
       PART 1          PART 2                
     
 
 
 
diagonals are ⊥       A pair of opposite angles 
     are ≅ 
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QUADRILATERAL

KITE
TRAPEZOID

RHOMBUS

PARALLELOGRAM ISOSCELES

TRAPEZOID

REACTANGLE

SQUARE

A B

CD

QUADRILATERAL HIERARCHY: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PROPERTIES OF ISOSCELES TRAPEZOIDS: If a quadrilateral is an isosceles trapezoid, THEN 
              PART 1          PART 2                           PART 3 
 
 
 
Each pair of base angles           If a trapezoid has one   Its diagonals are ≅  
 is ≅              pair of base angles ≅,   𝐴𝐶CCCC ≅ 𝐵𝐷CCCC 
          then it is isosceles 
 
 
TRAPEZOID MIDSEGMENT THEOREM: 
The midsegment of a trapezoid is parallel to each base 
 
The length of the midsegment is "

!
(sum	of	the	2	bases)   

 = "
!
(𝑏" + 𝑏!) 

 
 

 


