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Sheet#0351: Postulates, Properties, and Theorems 2 
 
Segment Addition Postulate (#2) AB + BC = AC  
Angle Addition Postulate (#4) m∠AOB +m∠BOC = m∠AOC  
Addition Property of Equality (1) If a = b and c = d, then a + c = b + d 
Subtraction Property of = (2) If a = b and c = d, then a – c = b – d 
Multiplication Property of = (3) If a = b then ca = cb 
Division Property of = (4) If a = b then a/c = b/c for c ≠ 0  
Substitution Property of = (5) If a = b then a or b may be substituted for the other in any equation. 
Reflexive Property of Equality (6) a = a  
Symmetric Property of = (7) If a = b, then b = a 
Transitive Property of = (8) If a = b and b = c then a = c  
Reflexive Property of Congruence (9) AB ≅ AB  (and likewise for angles) 
Symmetric Property of ≅  (10) If AB ≅ CD thenCD ≅ AB  
Transitive Property of ≅  (11) If AB ≅ CD and CD ≅ EF  then AB ≅ EF  
Midpoint Theorem (2–1) If M is the midpoint of AB then AM = ½ AB and MB = ½ AB 
Angle Bisector Theorem (2–2)  If BX

u ruu
 is the bisector of ∠ABC then m∠ABX = ½m∠ABC and  

m∠XBC = ½m∠ABC 
Vertical Angles Theorem (2–3) Vertical angles are congruent. 
Perpendicular Lines Theorem (2–4) If two lines are perpendicular, then they form congruent adjacent 

angles. 
Perpendicular Lines Theorem Converse 
(2–5) 

If two lines form congruent adjacent angles, then the lines are 
perpendicular. 

Corresponding Angles Postulate (#10) If two parallel lines are cut by a transversal, then corresponding 
angles are congruent. 

Corresponding Angles Postulate 
Converse (#11) 

If two lines are cut by a transversal and corresponding angles are 
congruent, then the lines are parallel. 

AIA Theorem (3–2) If two parallel lines are cut by a transversal, then alternate interior 
angles are congruent. 

AIA Theorem Converse (3–5) If two lines are cut by a transversal and alternate interior angles are 
congruent, then the lines are parallel. 

SSIA Theorem (3–3) If two parallel lines are cut by a transversal, then same-side interior 
angles are supplementary. 

SSIA Theorem Converse (3–6) If two lines are cut by a transversal and same-side interior angles 
are supplementary, then the lines are parallel. 

Triangle Sum Theorem (3–11) The sum of the measures of the interior angles of a triangle is 180º. 
Exterior Angle Theorem (3–12) The measure of an exterior angle of a triangle equals the sum of the 

measures of the two remote (non-adjacent) interior angles. 
Polygon Interior Angles Theorem (3–13) The sum of the measures of the interior angles of a convex polygon 

with n sides is (n − 2)180º . 
Polygon Exterior ∠ s Theorem (3–14) The sum of the measures of the exterior angles of any convex 

polygon, one angle at each vertex, is 360º. 
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Two lines that do not intersect are either parallel or skew. 
Parallel lines (‖ lines) are coplanar lines that do not intersect. 
Skew lines are non-coplanar lines. They do not intersect and are not parallel. 
Parallel planes do not intersect.  
A line and a plane are parallel if they do not intersect. 
 
A transversal is a line that intersects two or more coplanar lines in different points.   
When two coplanar lines are cut by a transversal, some of the angles formed have 
special names.  In the diagram, t is a transversal of x and y.  

 
 
AIA Alternate interior angles used frequently and are abbreviated AIA. 
SSIA Same-side interior angles can be abbreviated SSIA. 
 
 

 
 
8. Use the figure to the right to name the two lines and the transversal that form 
each pair of angles. 
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In Exercises 18-20 use two parallel lines here or in your notebook and draw any transversal. Use a protractor to measure.  
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The parallel postulates and resulting theorems are central to Euclidian Geometry.  

• If two parallel lines are cut by a traversal, 
then  Corresponding angles are congruent (Postulate 10), 
  Alternate Interior Angles are congruent (Theorem 3–2),  
and  Same-Side Interior Angles are supplementary (Theorem 3–3). 

• The converses also hold (Postulate 11, Theorem 3–5, and Theorem 3–6). 

• If a traversal is perpendicular to one of two parallel lines, then it is perpendicular to 
the other one also (Theorem 3–4). 
 

Arrowheads ( ) are used to indicate parallel lines. Double arrowheads are also used. 

 
 

 
 

 
 
Complete the proof. 
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

 
 
Complete the proof. 
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Find the values of x and y.

 
 
 
 

 
 
 
 

 
 
 
  
19. Find the values of x and y. 
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31. Why is ∠3 ≅ ∠B ? 
32. What is ∠1+∠2 +∠3 ? 
33. What is ∠A +∠2 +∠B ? 
 
 
 

A note from your local 
physicist: this is not a 
light-ray diagram; it’s a 
sketch of the pencil. 
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They are Postulate 11, and Theorems 3–5, 3–6, 3–7, and 3–10, respectively. 
 

 
 

 
 

 
 

 
 

 

Congruent corresponding angles 
mean that lines are parallel. 
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Exercise: Folding the triangle angle sum. 
• Cut a triangle from a piece of paper and mark the three vertices as shown in the figure at 

the right. 
• Fold the top vertex of the triangle, in this case vertex C, so that it touches the opposite side 

of the triangle, side AB, so that the crease in the paper is parallel to side AB. 
• Fold the other two vertices, A and B, so that they fall on the same point where vertex C 

touches side AB.   
What is the sum of the measures of angles A, B, and C? 
 
 

 
 
 

 
 
 
 
 
 
Theorem 3–11. The sum of the measures of the angles of a triangle is 180°. 
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This theorem can serve as a shortcut to finding the missing angles in a triangle. 

Theorem 3–12. The measure of an exterior angle of a triangle equals 
the sum of the measures of the two remote interior angles. 
 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
Finish the proof. What proof is it? 

 

 
 
 
 

 
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Write the proof. 

 
 
 
 

47. Mark the given information on the 
figure. 
48. Reasoning from the figure, explain 
why this is a “catch” question. 
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 Divide and Count

 
This formula is Theorem 3–13.  The sum of the measures of the 
angles of a convex polygon with n sides is _____________________. 
 
 
7. Draw a pentagon with one exterior angle at each vertex. Cut out the 
exterior angles and arrange them so that they all have a common 
vertex, as shown at the far right. What is the sum of the measures of 
the exterior angles?  ____________ 
Repeat the experiment with a hexagon.  
 
The result is Theorem 3–14.  The sum of the measures of the exterior angles of 
______ convex polygon, one angle at each vertex, is _______. 

Names of polygons 

3. Triangle 

4.  

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

20. 

100. 

n. 

∞. 

 

The Mark II detector at Stanford shows the 
decay of a Z particle into bottom quarks. 

—Fred Kral’s thesis 
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Two key facts for regular polygons:  The sum of the measures of the exterior angles 
is 360°, so for each exterior angle, m∠X = 360° / (number of sides) .  Each interior 
angle is supplementary, so 180° − m∠X .  No complicated formulas to know! 
 

 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

20. Why is it not possible to tile 
a floor like a soccer ball? 
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Self Test on Triangles and Polygons 
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