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5-4 Study Guide and Intervention 
Indirect Proof 
 

Indirect Algebraic Proof One way to prove that a statement is true is to temporarily assume that what you are trying to 

prove is false. By showing this assumption to be logically impossible, you prove your assumption false and the original 

conclusion true. This is known as an indirect proof. 

Steps for Writing an Indirect Proof 

 1. Assume that the conclusion is false by assuming the opposite is true. 

 2. Show that this assumption leads to a contradiction of the hypothesis or some other fact. 

 3. Point out that the assumption must be false, and therefore, the conclusion must be true. 

Example : Given: 3x + 5 > 8        

 Prove: x > 1 

Step 1 Assume that x is not greater than 1. That is, x = 1 or x < 1.  

Step 2 Make a table for several possibilities for x = 1 or x < 1. 

When x = 1 or x < 1, then 3x + 5 is not greater than 8. 

Step 3 This contradicts the given information that 3x + 5 > 8.  

The assumption that x is not greater than 1 must be false,  

which means that the statement “x > 1” must be true. 

 

x 3x + 5 

1 8 

0 5 

–1 2 

–2 –1 

–3 –4 

 

Exercises 

State the assumption you would make to start an indirect proof of each statement. 

 1. If 2x > 14, then x > 7. 

 2. For all real numbers, if a + b > c, then a > c – b. 

 

Complete the indirect proof. 

Given: n is an integer and n2 is even. 

Prove: n is even. 

 3. Assume that ________________________________________________________________________ 

 4. Then n can be expressed as 2a + 1 by ____________________________________________________ 

 5. 𝑛2 = _____________________ Substitution 

 6.  = _______________________ Multiply. 

 7.  = _______________________ Simplify. 

 8.  = 2(2𝑎2 + 2a) + 1 __________________________________________________________________  

9. 2(2𝑎2 + 2a)+ 1 is an odd number. This contradicts the given that 𝑛2 is even, so the assumption must 

  be ________________________________________________________________________________ 

10. Therefore, ___________________________________________________________________________ 

  

 x ≤ 7 
 a ≤ c – b 
 
 
 
 

 n is not even. That is, assume n is odd. 

 the meaning of odd number. 

 (2a + 1)2 

 (2a + 1)(2a + 1) 

 4a2 + 4a + 1 

 Distributive Property 
 
 
 false. 

 n is even. 
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5-4 Study Guide and Intervention (continued) 

Indirect Proof 
 

Indirect Proof with Geometry To write an indirect proof in geometry, you assume that the conclusion is false.  

Then you show that the assumption leads to a contradiction. The contradiction shows that the conclusion cannot be false, 

so it must be true. 

Example : 

Given: m∠C = 100  

Prove: ∠ A is not a right angle. 

Step 1 Assume that ∠A is a right angle. 

 

Step 2 Show that this leads to a contradiction. If ∠A is a right angle, then m∠A = 90 

and m∠C + m∠A = 100 + 90 = 190. Thus the sum of the measures of the angles 

of △ABC is greater than 180. 

 

Step 3 The conclusion that the sum of the measures of the angles of △ABC is greater 

than 180 is a contradiction of a known property. The assumption that ∠A is a 

right angle must be false, which means that the statement “∠A is not a right 

angle” must be true. 

 

Exercises 

State the assumption you would make to start an indirect proof of each statement. 

 1. If m∠A = 90, then m∠B = 45. 

 

 2. If 𝐴𝑉̅̅ ̅̅  is not congruent to 𝑉𝐸̅̅ ̅̅  , then △AVE is not isosceles. 

 

Complete the indirect proof.  

Given: ∠1 ≅ ∠2 and 𝐷𝐺̅̅ ̅̅  is not congruent to 𝐹𝐺̅̅ ̅̅ . 

Prove: 𝐷𝐸̅̅ ̅̅  is not congruent to 𝐹𝐸̅̅ ̅̅ . 

 3. Assume that ______________  Assume the conclusion is false. 

 4. 𝐸𝐺̅̅ ̅̅̅ ≅ 𝐸𝐺̅̅ ̅̅      _____________________________________________ 

 5. △EDG ≅ △EFG     _____________________________________________ 

 6. __________________________________________________________________________ 

 7. This contradicts the given information, so the assumption must 

 be _______________________________________________________________________ 

 8. Therefore, _________________________________________________________________ 

m∠B ≠ 45 
 

𝚫AVE is isosceles. 
 
 
 
 

  𝑫𝑬̅̅ ̅̅  ≅  𝑭𝑬̅̅ ̅̅  

 Reflexive Property 

 SAS 
 

 𝑫𝑮̅̅ ̅̅  ≅ 𝑭𝑮̅̅ ̅̅   CPCTC 
 
 

 false. 

 𝑫𝑬̅̅ ̅̅  is not congruent to 𝑭𝑬̅̅ ̅̅ . 


