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STEP/Integers Q3 (21/6/23) 

 

Show that  357 − 257 cannot be prime. 
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Solution 

We could consider using the result  

𝑥𝑛 − 𝑦𝑛 = (𝑥 − 𝑦)(𝑥𝑛−1 + 𝑥𝑛−2𝑦 + ⋯ + 𝑥𝑦𝑛−2 + 𝑦𝑛−1)  

but it isn't of any use having  𝑥 − 𝑦 = 3 − 2 = 1. 

However, we can write 357 − 257  as (319)3 − (219)3, for example, 

to give the factor 319 − 219 (or writing it instead as 

(33)19 − (23)19, 33 − 23 is also seen to be a factor). 

So 357 − 257 isn't a prime number. 

 

 


