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Proof Essential Practice 
 

Skill:  Disproof by counterexample 

 

Questions 

Attempt these questions independently showing full and clear solutions. Check 

each answer as you go. 

 

1. Disprove the following statement by counter-example: 

“all prime numbers are odd” 

 

2. Prove that the following statement is false: 

“for all integers 𝑛 greater than or equal to 1, 

𝑛2 + 3𝑛 + 1 is a prime number” 

 

3. The numbers 𝑎, 𝑏 𝜖 ℤ = {0, ±1, ±2, ±3, ±4, ±5, …   } . 

Show, by counter-example, that the statement 

“If  𝑎2 = 𝑏2, then 𝑎 = 𝑏" 

is false. 

 

4. The numbers 𝑥, 𝑦 𝜖 ℤ = {0, ±1, ±2, ±3, ±4, ±5, …   } . 

Show, by counter-example, that the statement 

“If  𝑥2 > 𝑦2, then 𝑥 > 𝑦" 

is false. 

 

5. The numbers 𝑥, 𝑦, 𝑧 𝜖 ℤ = {0, ±1, ±2, ±3, ±4, ±5, …   } . 

Show, by counter-example, that the statement 

“ If 𝑥 > 𝑦, then 𝑥𝑧 > 𝑦𝑧" 

is false. 

 

6. The numbers 𝑚, 𝑛 𝜖 ℕ = {1,2,3,4,5, …   } 

Show, by counter-example, that the statement 

“If 𝑚 +  𝑛 is even, then both 𝑚 and 𝑛 are even” 

is false. 

 

7. Show, by counter-example, that the statement 

𝑡𝑎𝑛2𝜃 ≡ 2𝑡𝑎𝑛𝜃 

is false. 

 


