Algebraic Proofs GCSE Higher Tier A/A*Grades KS4 with Answers/Solutions

. Provethat(n+4)>2 - B3n+4)=mn+1)(n+4)+8
. Provethat (n+4)?—Bn+4)=n+2)(n+3)+6
. Provethat (n+3)2—Bn+5=mn+1)n+2)+2
. Provethat(n—5)?-2n—-1)=n-3)(n—-9) -1
. Provethat(n—3)2—(n—=5)=Mn-3)(n—4) +2

. Prove that%(n +1)(n+2) —%n(n +1)=n+1

. Provethat s (2n + 1)(n+4) —;n(2n+1) = 2n + 1

. Prove that (3n + 1)2 — (3n — 1)? is a multiple of 6 for all positive integer
values of n.

. Prove that (4n + 1)2 — (4n — 1)? is a multiple of 8 for all positive integer
values of n.

10. Prove that (5n + 1)? — (5n — 1)? is a multiple of 5 for all positive integer
values of n.

11. Prove that (2n + 1)? — (2n — 1)? is a multiple of 8 for all positive integer
values of n.

12. Prove that (57 + 1) — (5n — 1)? is a multiple of 4 for all positive integer
values of n.

13. Prove that (2n + 1)2 — (2n — 1)? — 10 is not a multiple of 8 for all
positive integer values of n.

14. Prove that (2n + 1)2 — (2n — 1)? — 2 is not a multiple of 4 for all positive

integer values of n.

15. Prove that (n + 1)%2 — (n — 1)? + 1 is always odd for all positive integer
values of n.

16. Prove that (n + 1)? — (n — 1)? + 4 is always even for all positive integer
values of n.
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In all the questions below, n is a positive integer.

17. If 2n is always even for all positive integer values of n,
prove algebraically that the sum of the squares of any two consecutive even
numbers is always a multiple of 4.

18.1f (2n + 1) is always odd for all positive integer values of n,
prove algebraically that the sum of the squares of any two consecutive odd
numbers cannot be a multiple of 4.

19. Prove algebraically that the sum of the squares of any two consecutive
numbers always leaves a remainder of 1 when divided by 4.

20. Prove algebraically that the difference between the squares of any two

consecutive even numbers is always a multiple of 4.

21.Prove algebraically that the difference between the squares of any two
consecutive odd numbers is always a multiple of 8.

22.Prove algebraically that the difference between the squares of any two
consecutive numbers is always an odd number

23.Prove algebraically that the sum of the squares of any three consecutive even
numbers always a multiple of 4.

24.Prove algebraically that the sum of the squares of any three consecutive odd
numbers always leaves a remainder of 11 when divided by 12.
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Answers/Solutions:
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I hope you find this useful and that it challenges some of your students. My solutions are not unique
Some other solutions may require re-wording some questions (19-24).
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Apologies for the presentation! If you find any errors, please let me know.



