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GCSE MATHS Algebraic proof

Answers
Q1 2𝑛, 2𝑛+2; and 2𝑚+1, 2𝑚+3, 2𝑚+5, with integers

𝑛, 𝑚.

Q2 (2𝑚+1)+ (2𝑛+1) = 2(𝑚+𝑛+1), twice an integer.

Q3 (2𝑚 + 1) (2𝑛 + 1) = 2(2𝑚𝑛 +𝑚 + 𝑛) + 1, onemore
than an even integer.

Q4 (2𝑛 + 1)2 = 2(2𝑛2 + 2𝑛) + 1.

Q5 (2𝑚)𝑛 = 2(𝑚𝑛), twice an integer.

Q6 𝑛 + (𝑛 + 1) + (𝑛 + 2) = 3(𝑛 + 1), a multiple of 3.

Q7 𝑛 + (𝑛 + 1) + (𝑛 + 2) = 3(𝑛 + 1).

Q8 𝑛 + (𝑛 + 1) + (𝑛 + 2) + (𝑛 + 3) = 2(2𝑛 + 3).

Q9 𝑛(𝑛 + 1) is even because one of the two
consecutive integers is even.

Q10 One factor is divisible by 3 and at least one is
even; hence the product is divisible by 2× 3 = 6.

Q11 (𝑛 + 1)2 − 𝑛2 = 2𝑛 + 1.

Q12 (2𝑛 + 3)2 − (2𝑛 + 1)2 = 8(𝑛 + 1).

Q13 Expanding gives 𝑥2 + 6𝑥 + 9− (𝑥2 − 6𝑥 + 9) = 12𝑥.

Q14 (𝑥 + 2) (𝑥 − 2) + 4 = 𝑥2 − 4 + 4 = 𝑥2.

Q15 𝑛+(𝑛+1)+(𝑛+2)
3 = 𝑛 + 1.

Q16 𝑛2 + (𝑛 + 1)2 = 2(𝑛2 + 𝑛) + 1.

Q17 𝑛2 + 𝑛 = 𝑛(𝑛 + 1), the product of consecutive
integers.

Q18 Writing 𝑛 = 2𝑘 + 1 gives 𝑛2 − 1 = 4𝑘 (𝑘 + 1); the
consecutive product is even.

Q19 𝑛 = 4 gives 21, which is 3 × 7.

Q20 𝑛 = 0 and 𝑛 = 1: in each case 𝑛2 = 𝑛.

Q21 (𝑛 − 2) + (𝑛 − 1) + 𝑛 + (𝑛 + 1) + (𝑛 + 2) = 5𝑛.

Q22 𝑛3 − 𝑛 = (𝑛 − 1)𝑛(𝑛 + 1), a product of three
consecutive integers.

Q23 𝑛2 < 𝑛2+2𝑛 < (𝑛+1)2, so it lies strictly between
consecutive squares.

Q24 False: 52 − 12 = 24, which is not divisible by 16.
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