
Indirect Reasoning -  CW #11  Erlin    Geometry    Name:_______________________Per__ 

Indirect Reasoning uses the idea that if a conditional is true, then its contrapositive is also true. 

I)  For each conditional below, write the contrapositive: 
a. If I work 8 hrs, then I’ll earn $80.      If ___________________ then ____________________ 
b. If my dog has fleas, then I’ll give him a bath.  If __________________ then _______________ 
c. If two angles are acute, then their sum must be less than 90 degrees. 

                  If __________________________ then ____________________________ 
 

II) Complete the following statements (use Always/Sometimes/Never) about conditional statements that we learned 
inductively, then proved with truth tables: 

a. If a conditional statement is true, the converse is ______________ true. 
b. If a conditional statement is true, the inverse is ______________ true. 
c. If a conditional statement is true, the contrapositive is ______________ true. 
d. Given the above conclusions, circle the forms that are reliable, and X out the forms that are unreliable. 

Conditional  Converse  Inverse   Contrapositive 
 

III) Answer the following statements, assuming the following is true:  “If you flip a trick coin, then it comes up heads”. 
a. If you flip a trick coin, what can you conclude with certainty?  ______________________________  
b. If a coin comes up heads, can you make any conclusion with certainty? _______ Explain ________________ 

________________________________________________________________________________________ 
c. If you flip a “not” trick coin, can you make any conclusion with certainty?   ______ Explain. ______________  

________________________________________________________________________________________ 
d. If a coin does NOT come up heads, can you make any conclusion with certainty? ______ Explain. _________  

________________________________________________________________________________________ 
 

IV) Assume “If glup then zizzle” is true, and I then tell you that “glup” is true, what conclusion, if any, can you make?    
______________________________________________________________________________________________ 

a. If glup then zizzle, and zizzle, , what conclusion, if any, can you make?   ______________________________  
b. If glup then zizzle, and not glup, , what conclusion, if any, can you make?   ___________________________ 
c. If glup then zizzle, and not-zizzle, , what conclusion, if any, can you make?   __________________________ 

 
V) For each conditional below 1) state what form of the conditional is initiated by the additional fact given (conditional, 

converse, inverse or contrapositive), then 2) state what conclusion you can make (if any), given each additional fact: 
a. If Keira scrapes her knee, then she will cry. 

i. Keira scraped her knee. Form:____________  Therefore: ______________________________________ 
ii. Keira is crying.  Form:____________  Therefore: _____________________________________________ 

iii. Keira did not scrape her knee.  Form:____________  Therefore: _________________________________ 
iv. Keira is not crying.  Form:____________  Therefore: __________________________________________ 

b. If I buy this house, then my weekends will be busy. 
i. My weekends are busy. Form:____________   Therefore: _____________________________________ 

ii. I didn’t buy this house.   Form:____________   Therefore:________________________ _____________ 
iii. My weekends are not busy. Form:____________   Therefore:__________________________________ 
iv. I will buy this house. Form:____________   Therefore:  _______________________________________ 

 
 



VI) What conclusions, if any, can you make from the each pair of statements? 
1) There are three types of drawbridges: bascule, lift and swing.  This drawbridge doesn’t swing or lift. 

Conclusion: 
 

2) If this were the day of the party, our friends would be home.  No one is home. 
Conclusion: 
 

3) Every air traffic controller in the world speaks English on the job.  Sumiko does not speak English.    
Conclusion: 
 

4) If non-vertical lines are perpendicular, then the product of their slopes is -1.  The product of the slopes of 
non-vertical lines l and n is not -1. 

Conclusion: 
 
 

VII) Write a convincing argument that uses indirect reasoning: 
Example:  Fresh skid marks appear behind a green car at the scene of an accident.  Explain how you 
know that the driver of the green car applied the brakes (using indirect reasoning and conditional and 
contrapositive statements).   Answer:  If a car didn’t apply the brakes, then it wouldn’t have left skid 
marks.  This green car did leave skid   marks, so it MUST have applied the brakes. 
 

a. Ice is forming on the sidewalk in front of Toni’s house.  Explain how you know that the temperature 
outside must be 32⁰F or less (using indirect reasoning and contrapositive statements). 
If the temperature is more than 32⁰F, then ice wont form on the sidewalk.   
 
 

b. Every student who gets an A in geometry creates and uses flash cards.  Johnnie is too lazy to create flash 
cards.  Explain how you know he isn’t going to get an A. 

 

Proof by contradiction.   There is a little known and little used form of Proof, called Inductive Proof or Proof by 
Contradiction.  It requires three steps: 

1) Take what you are trying to prove ( p qo ) and assume the opposite (ie. p qo ).   

2) Then logically reason until a point of contradiction (ie. ( ) or ( ), .q q r r etc� � ) 
3) Since then your assumption is wrong, the opposite (logical negation) MUST be true.  So state it as true 

(therefore, p qo )  
VIII)Fill in the following Proof by Contradiction. 

To Prove:   In a triangle, there can be at most 1 right angle.  (ie. If triangle, then 1 or 0 right angles) 
1) Assume the opposite:  If triangle, then not 1 or 0 right angles, which means 2 or 3 right angles. 
2) But all the measures in a triangle add up to 180q, so if I had 2 or 3 right angles, then…. 

 
 
This creates a contradiction, as we result in the sum of the angles being both greater than 180 and 
being = to 180. 

3) Therefore, if a triangle can’t have 2 or 3 right angles, then it MUST have __________________ angle.  


