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STEP/Integers Q6 (21/6/23) 

 

Show that numbers of the form 4(𝑛 − 1)2 + 2 can never be one 

more than a multiple of 3, where 𝑛 is a positive integer.  
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Solution 

Case 1: 𝑛 = 3𝑝 (where 𝑝 ∈ ℤ+ 𝑜𝑟 0) 

4(𝑛 − 1)2 + 2 = 4(3𝑝 − 1)2 + 2 ≡ 4(1) + 2 (mod 3) ≡ 0  

[as 4(3𝑝)2 + 4(2)(3𝑝)(−1) is a multiple of 3] 

Case 2: 𝑛 = 3𝑝 + 1  

4(𝑛 − 1)2 + 2 = 4(3𝑝)2 + 2 ≡ 2   

Case 3: 𝑛 = 3𝑝 + 2  

4(𝑛 − 1)2 + 2 = 4(3𝑝 + 1)2 + 2 ≡ 4 + 2 ≡ 0  

 

So 4(𝑛 − 1)2 + 2 is always ≡ 0 𝑜𝑟 2; ie never one more than a 

multiple of 3. 

 

 

 

 


