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1.

Indirect reasoning  is a method of proof whereby one assumes the opposite of the conclusion to be 
proved, and works through logical deductive reasoning to establish a contradiction.  If there’s no error in the 
logic, then the assumption must be false, and the original conclusion holds true.

Unique Perpendicular Line Theorem:
Through any point P not on a line l , 

there is exactly one line t ⊥ to l  through N.
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ta) To assume the opposite of the conclusion, we must 
assume that there is not just one ⊥ line, but?

b) Let the second line be called m, passing through P, 
and ⊥ to  l .  What are at least two things wrong with 
this picture?

d) Why does this contradict the Two Perpendiculars Theorem?

 f)  Show how this contradicts the Triangle Sum Theorem.

c) How does this contradict the Definition of Parallel Lines?  

e)  What was the Given statement and how can it be contradicted?

g) One only needs to contradict one established fact (Given, Definition, Theorem, Postulate, etc.) to 
prove the theorem in question is true.  How many ⊥’s are there through a point not on a line?

2.
Unique Parallel Line Theorem

Through any point N not on a line l , 
there is exactly one line p // to l  through N.
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a)  Assume another line q passes through N 
and is parallel to l .  Draw arrows on lines l, p 
& m to indicate they’re parallel (despite their 
appearance to the contrary.)
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b)  Three angles are formed and marked.
Because p // l, what justifies ∠1≅∠3?
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c)  Since m // l also, what does the 
Corresponding Angles Postulate say that 
m∠1+m∠2 = ?

d) What must m∠2 equal if b and c are true?

g)  What conclusion must be made?

e)  What Postulate is contradicted?

This theorem is also known as Playfair’s Axiom:

f)  What does this imply about lines p and m?
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