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2.1 Inductive Reasoning occurs when you notice several examples forming a pattern and you assume 
the pattern will continue.  People use inductive reasoning to draw a conclusion from a pattern.  The 
conclusion or statement drawn from inductive reasoning is called a conjecture. 

2.1 To show that a conjecture is always true, you must prove it.   
To show that a conjecture is false, you have to find only one example in which the conjecture is not 
true.  This example (or case) is called a counterexample.  A counterexample can be a drawing, a 
statement, or a number. 

2.1 Inductive Reasoning 
1.  Look for a pattern 
2. Make a conjecture 
3. Prove the conjecture or find a counterexample 

2.1 Look for a Pattern: Identify the next item in each pattern, describe the pattern in words. 
a.) 3,6,9,12,15 . . .  

 
 

b.) →, ↑, ←, . . .  
 
 

c.) 0.4, 0.04, 0.004, . . .  
 

 

2.1 Make a conjecture: Complete each conjecture by looking at examples and look for a pattern. 
a.) The product of an even number and an odd number is _________. 

 
 

b.) The number of segments formed by n collinear points is ____________. 
 
 
 
 
 

2.1 Show each conjecture is false by finding a counterexample: 
a.) For any three points in a plane, there are three different lines that contain two of the points. 

 
 
 

b.) Supplementary angles are never adjacent. 
 
 
 
 

2.2 Venn Diagrams 
In a Venn diagram, ovals are used to represent each set.  The ovals can overlap if the sets share 
common elements.  For example, the real number system contains an infinite number of subsets (sets 
that exist within another set).  The following chart shows some of them.   

Set Description Example 

Natural Numbers The counting numbers 1, 2, 3, 4, 5, . . .  

Whole Numbers Natural numbers and 0 0, 1, 2, 3, 4, . . .  

Integers Whole numbers and their opposites . . . -2, -1, 0, 1, 2, . . .  

Rational Numbers Any number that can be written as a 
fraction 

1 3
, ,0.5,3,0, 1

3 4


  

Irrational Numbers Any real number that is not rational. , 10,8 2   
 



2.2 Conditional Statements 
A conditional statement is a statement that can be written in “if . . ., 
then . . .” form which is also called “if p, then q”.   
 
The hypothesis of a conditional statement is the “if” part, which is the 
condition that needs to be met so the “then” part is true.   
 
The conclusion of a conditional statement is the “then” part, which is 
what can be concluded if the condition has been met. 

If p, then q becomes p→q 

2.2 Circle the hypothesis and underline the conclusion of each conditional statement: 
a.) If two angles form a linear pair, then they are supplementary angles. 

 
 

b.) A number is an integer if it is a natural number. 
 
 

2.2 Write each statement as a conditional statement: 
a.) The midpoint of a segment divides the segment into two congruent segments. 

 
 
 

b.) Two angles that are complementary are acute. 
 
 
 

2.2 Determine if each conditional is true.  If false, give a counterexample. 
a.) If an angle is obtuse, then it has a measure of 100°. 

 
 

b.) If a line bisects a segment, then the line goes through the midpoint of the segment. 
 
 
 

2.2 Negation of a statement 
The negation of a statement “p” is “not p” written as “~p”.  The negation of the statement “M is the 

midpoint of AB ” is “M is not the midpoint of AB ”.   

 The negation of a true statement is false. 

 The negation of a false statement is true. 
Negations are used to write related conditional statements. 
 

2.2 Related Conditional Statements 

A conditional statement is a statement that can be written in the form  
“If p, then q” 

p → q 

The converse of a conditional statement is created when the hypothesis and 
conclusion are switched “If q, then p” 

q → p 

The inverse of a conditional statement is formed by negating BOTH the 
hypothesis and the conclusion “If not p, then not q” 

~p → ~q 

The contrapositive of a conditional statement is formed by switching AND 
negating the hypothesis and conclusion. 

~q →~ p 

 
Logically equivalent statements are statements that have the SAME truth value.   

 A conditional statement and its contrapositive are logically equivalent 

 The converse and inverse are logically equivalent 

 If a conditional and a its converse are logically equivalent, the statement is a definition. 



2.2 Write the converse, inverse, and contrapositive of the statement.  Find the truth value of each: 
“If two angles form a linear pair, then they are supplementary angles.” 

 
 
 
 
 
 
 
 

2.3 Deductive Reasoning is the process of using logic to draw conclusions from given facts, definitions, 
and properties. 
Is it the conclusion a result of Inductive or Deductive Reasoning? 

a.) There is a myth that toilets and sinks drain in opposite directions in the Southern and Northern 
Hemispheres.  However, if you were to observe sinks draining in the two hemispheres, you 
would see that this myth is false.   

 
 

b.) There is a myth that an eelskin wallet will demagnetize credit cards because the skin of the 
electric eel used to make the wallet holds an electric charge.  However, eelskin products are not 
made from electric eels.  Therefore, the myth cannot be true. 

 
 

2.3 In deductive reasoning, if the given facts are true and you apply the correct logic, then the conclusion 
must be true.  We will use two laws of logic to help us determine truth in our deductive reasoning. 

 Law of Detachment (LOD) 
If p → q is a true statement and p is true, then q must be true. 
 
Example: Determine if the conjecture is true by the law of detachment. 
a.) Given: If a student passes his classes, the student is eligible to play sports.  Ramon passed 

his classes. 
Conjecture: Ramon is eligible to play sports 
 
b.) Given: If the base and height of a triangle measure 5cm and 12cm, then the area of the 

triangle is 30 cm2.  The area of triangle PQR is 30 cm2. 
Conjecture: The base and height of a triangle measure 5cm and 12cm. 
 

 Law of Syllogism (LOS) 
If p → q and q→r are true statements, then p→r is a true statement.  “shortcut rule” 
 
Example: Determine if each conjecture is true by the law of syllogism. 
a.) Given: If a number is divisible by 4, then it is divisible by 2. 

If a number is even, then it is divisible by 2. 
Conjecture: If a number is divisible by 4, then it is even. 
 
 

b.) Given: If an animal is a mammal, then it has hair. 
If an animal is a dog, then it is a mammal. 
Conjecture: If an animal is a dog, then it has hair. 
 
 

2.3 Given: If the sum of the measures of two angles is 180°, then the angles are supplementary. 
If two angles are supplementary, then they are not angles of the same triangle. 

135m A    and 45m B    
 
Conclusion: 



2.4 When you combine a conditional statement and its converse, you create a bi-conditional statement.  A 
bi-conditional statement is a statement that can be written in the form “p if and only if q” or “p iff q”.  
This means “if p, then q” and “if q, then p”.  

p↔q means p→q and q→p 
 
Example: Write the conditional statement and converse within the bi-conditional. 

An angle is a straight angle if and only if its measure is 180°. 
 

 
 
Example: Write the converse and bi-conditional statement for each conditional. 

If points lie on the same line, then they are collinear. 
 
 
 
 

2.4 For a bi-conditional statement to be true, both the conditional statement and its converse must be 
true.  If either the conditional or the converse is false, then the bi-conditional statement is false. 
 
Example: Determine if each bi-conditional is true.  If false, give a counterexample. 

a.) A rectangle has side lengths of 12cm and 25cm if and only if its area is 300 cm2. 
 
 

b.) A square has a side length of 5 if and only if it has an area of 25. 
 
 
 

2.4 In geometry, bi-conditional statements are used to write definitions.  A definition is a statement that 
describes a mathematical object and can be written as a true bi-conditional.   
 
Example: Write each definition as a bi-conditional. 

A triangle is a three sided polygon. 
 
 

2.5 A proof is an argument that uses logic, definitions, properties, and previously proven statements to 
show that a conclusion is true.  If you’ve ever solved an equation in Algebra, then you’ve already done 
a proof.  An algebraic proof uses algebraic properties such as the properties of equality and the 
distributive property.   

Properties of Equality 

Addition Property of Equality If a = b then a + c = b + c 

Subtraction Property of Equality If a = b, then a – c = b - c 

Multiplication Property of Equality If a = b, then ac = bc 

Division Property of Equality 
If a = b (and c ≠ 0), then 

a b

c c
  

Reflexive Property of Equality a = a 

Symmetric Property of Equality If a = b then b = a 

Transitive Property of Equality If a = b and b = c, then a = c 

Substitution Property of Equality If a = b, then b can be substituted 
for a in any expression. 

 

2.5 Solve the equations.  Write a justification for each step. 

a.) 5 3 1n                                                                      b.) 
1

7
2

t    

 
 
 



2.5 Solve for x: 

a.)                                            b.)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.5 Properties of Congruence 

Reflexive property of Congruence: 
     Anything is congruent to itself 

1 1, , ,AB BA CD CD CAT TAC     

Symmetric Property of Congruence: 
     Flip sides of congruence symbol 

1 2 so 2 1,  so MA TH TH AM     

Transitive Property of Congruence: 
     “cutting out the middle man” 

If 1 2  and 2 3  then 1 3  

 

2.5 Identify the property that justifies each statement: 

a.) AB = EF so EF = AB                b.) 1 3 so 3 1              c.) a = 0 and a = x, so x = 0 

 
 

      d.) CA = CA                                   e.) IM MI                               f.) a = 5 and x + a = 9 so x+5 = 9 
 
 

2.6 When writing a geometric proof, you use deductive reasoning to create a chain of logical steps that 
move from the hypothesis to the conclusion of the conjecture you are proving.  When writing a proof, it 
is important to justify each logical step with a reason.  You can use symbols and abbreviations, but 
they must be clear enough so that anyone who reads your proof will understand them.   
When writing a geometric proof,  

 start with the givens 

 If there is a geometric term in the given, use the definition to find the next statement 

 Try linking statements through substitution or using already proven statements called 
Theorems. 

 

2.6 Given: A C , Acomp. B  

Prove: Bcomp. C  

 
 
 
 
 
 
 
 
 
 
 



2.6 Linear Pair Theorem 
If two angles form a linear pair, then they are supplementary. 
If lin pair→supp 
 
Why?  

Given: Diagram as shown 

Prove: 1 and 2  are supplementary 

 
 

 
 
 
 
 
 
 
 

2.6 Congruent Supplements Theorem 
If two angles are supplementary to the same angle (or to two congruent angles), then the two angles 
are congruent. 

If 2 s  supp to same , then 2 s are   
 
Why? 

Given: 1 and 2  are supplementary 

3  and 2  are supplementary 

Prove: 1 3  
 
 

 
 
 
 
 
 
 
 
 
 

2.6 Right Angle Congruence Theorem 
All right angles are congruent 
 
 
Why? 

Given: 1 and 2  are right angles 

Prove: 1 2  

 
 
 
 
 
 
 
 
 
 



2.6 Congruent Complements Theorem 
If two angles are complementary to the same angle (or to two congruent angles), then the two angles 
are congruent. 

If 2 s  comp to same , then 2 s are   
 
Why? 

Given: 1 and 2  are complementary 

3  and 2  are complementary 

Prove: 1 3  
 
 
 
 
 
 
 
 
 
 

2.7 Flow Chart Proof 
So far we have looked at the traditional two-column proof.  A flow chart proof uses boxes and arrows to 
show connections between ideas.  It is a very visual way to see a proof. 
 

2.7 Common Segment Addition Theorem (or common angle addition theorem) 
If one segment is added to congruent segments, the resulting segments are also congruent. 
If one angle is added to congruent angles, the resulting angles are also congruent. 
 

Given: AB CD  

Prove: AC BD  

 
 
 
 
 
 
 
 
 
 
 
 
 

2.7 Related Theorem:  
Common Segment Subtraction Theorem (or common angle 
subtraction theorem) 
If one segment is subtracted from congruent segments, the resulting 
segments are also congruent. 
If one angle is subtracted from congruent angles, the resulting angles are 
also congruent. 
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2.7 Congruent Segments Addition Theorem (congruent angles addition theorem) 
If congruent segments are added to another pair of congruent segments, their sums are congruent. 
If congruent angles are added to another pair congruent angles, their sums are congruent. 

Given: RS UV , ST TU  

Prove: RT TV  

 
 
 
 
 
 
 
 
 

2.7 Related Theorem: 
Congruent Segments Subtraction Theorem (congruent angles subtraction theorem) 
If congruent segments are subtracted another pair of congruent segments, their 
differences are congruent. 
If congruent angles are subtracted from another pair congruent angles, their 
differences are congruent. 
 
 
 
 

2.7 Vertical Angles Theorem:  
Vertical Angles are congruent. 
 
Why? 
Given: Diagram as shown. 

Prove: 1 3  
 
 
 
 
 
 
 

2.7 Theorem: If two angles are supplementary and congruent, then they are 
right angles. 
 
Why?  

Given: 1 2  

Prove: 1 and 2are right angles 
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Proof Assistance sheet: Chapter 1 

Supplementary Angles If supp   add to 180. 

If add to 180   supp. 

Complementary Angles If comp   add to 90. 

If add to 90   supp. 

Angle Bisector If  bis. div  into 2 = s  

If  div into 2 = s   bis. 

Midpoint If mp   div seg into 2 = segs. 

If seg div into 2 = segs.   mp 

Segment Bisector If seg bis   div seg into 2 = segs. 

If seg div into 2 = segs.   seg bis. 

Right Angle If    90   

If 90       

Straight Angle If st.  180   

If 180    st.  

Congruent Angles/Segments If       

If       

Midpoint Theorem If mp   div seg into 2   segs. 

If seg div into 2   segs.   mp 

Angle Bisector Theorem If  bis. div  into 2   s  

If  div into 2   s   bis. 

 

Chapter 2 Theorems 

Linear Pair 
Theorem 

If lin. Pair supp. 

 

Complement Theorem If 2 s form a    comp 

 

Congruent Supplements Theorem Supp of same  r   

Supp of   s r   

 - requires 2 supp statements – cutting out the middle man of supp. 

Right Angle Congruence Theorem s r   

Congruent Complements 
Theorem 

Comp of same  r   

Comp of   s r   

 - requires 2 comp statements – cutting out the middle man of comp. 

Common Segment (Angle) 
Addition Theorem 

Seg added to   segs  sums r    

added to   s  sums r    

Common Segment (Angle) 
Subtraction Theorem 

Seg subtracted from   segs  diff. r    

subtracted from   s  diff. r    

Congruent Segments (Angles) 
Addition Thm 

  Segs added to   segs  sums r    

 s added to   s  sums r    

Congruent Segments (Angles) 
Subtraction Thm 

 Segs subtracted from   segs  diff. r    

 s subtracted from   s  diff. r    

Vertical Angles Theorem Vert. s r   

Supplementary Congruent Angles 
Theorem 

If supp and   s 

 

 


