Name:_____________________________
Logic and Conditional Statements
The reasoning and justification that takes place in geometry is known as logic.  Understanding of logic is essential to any mathematician, and is important in daily life as well!  The following worksheet will lay a foundation for understanding logic by walking you through writing and interpreting different types of conditional statements.
STATEMENT TYPES:
Conditional Statement: “If … then,” (, Contains a hypothesis and conclusion.

For any conditional statement, you can write its:
Converse:  Interchange the hypothesis and conclusion.

Inverse:  Negate both hypothesis and conclusion.

Contrapositive: Interchange and negate both hypothesis and conclusion.

EXAMPLES:

 If two angles are vertical angles, then they are congruent.
If two angles are congruent, then they are vertical angles.

If two angles are not vertical angles, then they are not congruent.

If two angles are not congruent, then they are not vertical angles.

If a conditional statement is true, it does NOT necessarily follow that its converse, inverse, and contrapositive are also true!! 
1) Test your understanding:  Label each of the above examples as either true, “T” or false, “F”.
2) Do it yourself:  Write the converse, inverse, and contrapositive for each of the following conditional statements.  Then label each statement (including the original) as either “T”or “F”.
a) If I receive a scholarship, then I will go to college.

Converse: _____________________________________________________________________

Inverse: _______________________________________________________________________

Contrapositive: _________________________________________________________________

b) If a square’s side is 5 cm, then its area is 25cm2.

Converse: _____________________________________________________________________

Inverse: _______________________________________________________________________

Contrapositive: _________________________________________________________________

c) If they run a marathon, then they will feel exhausted.
Converse: _____________________________________________________________________

Inverse: _______________________________________________________________________

Contrapositive: _________________________________________________________________

d) If a figure is reflected, then its orientation changes.

Converse: _____________________________________________________________________

Inverse: _______________________________________________________________________

Contrapositive: _________________________________________________________________

e) If a quadrilateral is a rhombus, then it is an equilateral.

Converse: _____________________________________________________________________

Inverse: _______________________________________________________________________

Contrapositive: _________________________________________________________________

f) If a triangle is isosceles, then it is also equilateral.
Converse: _____________________________________________________________________

Inverse: _______________________________________________________________________

Contrapositive: _________________________________________________________________
(Did you remember to label all four statements T/F for each problem!?!)
Now, analyze your results!  What can we conclude about relationships between a conditional statement and its converse, inverse, and contrapositive?
3) To summarize your results, complete the following conditional statements with “always”, “sometimes”, or “never” 

If a conditional statement is true, then its converse is ____________________________ true.

If a conditional statement is true, then its inverse is ______________________________ true.

If a conditional statement is true, then its contrapositive is ________________________ true.

When a conditional statement and its converse, inverse, and contrapositive are all true, it is call a biconditional statement.  This type of statement can be written using the phrase “if and only if,” or the symbol ((.
Example: 
A whole number is divisible by 5 if and only if its last digit is 0 or 5.







or

    
A whole number is divisible by 5 (( its last digit is 0 or 5.

4) Decide which of a)-f) are biconditional statements. Rewrite them below using “if and only if.”
______________________________________________________________________________

______________________________________________________________________________

5) Create a biconditional statement of your own relating to geometry!

______________________________________________________________________________
