1, Prove that the sum of three consecutive integers is divisible by 3.
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2. Prove (n + 6)2— (n + 2)2 is always a multiple of 8
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3. Prove (n+ 10)2 - (n + 5)? is always a multiple of 5
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4, Prove the sum of two consecutive odd numbers is even.
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5. (2n+1)(3n-2) - (6n - 1)(n - 2) is always even
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6. Prove that the sum of three consecutive even numbers is always a multiple of 6
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7s Prove the sum of four consecutive odd numbers is always a multiple of 8
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8. Prove (2n+9)2-(2n+5)2 is always a multiple of 4
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9. Prove (n+1)2+(n+3)2-(n+5)2=(n+3)(n-5)
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10.  Prove the product of two even numbers is always even

fven pumbeys 2
M

poducti  2n x 2Zm = LN
Z(me\

e a\wo%s even.

o ¢

3

© Corbettmaths 2016




11.  Prove the product of three consecutive odd numbers is odd

Three  consecutive  odd pumbers s 2N+
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12.  Prove algebraically that the sum of the squares of two odd integers is always
even.

2n+1 and 2k +1

(2n + 1)2 + (2k + 1)2
=4n2+4n+1+4k?+ 4k + 1
=4n2+4n+4k2 + 4k + 2

=2(2n2 + 2n + 2k2 + 2k + 1)
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13. Prove that when two consecutive integers are squared, that the difference is

equal to the sum of the two consecutive integers.
Ewo  consecutive intege>: N
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14. Prove algebraically that
(4n + 1)2 - (2n — 1) is an even number

for all positive integer values of n.
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15.  Provethat 3n@Bn+4)+(n-6)2 s positive for all values of xj
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16.  The first five terms of a linear sequence are 5, 11,17, 23, 29 ...
(a) Find the nth term of the sequence
In =
(2
A new sequence is generated by squaring each term of the linear sequence and

then adding 5.
(b) Prove that all terms in the new sequence are divisible by 6.
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17.  Prove that the product of two consecutive even numbers is a multiple of 4.
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18.  Prove that when any odd integer is squared, the result is always one more
than a multiple of 8.
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19.  Prove that the product of two odd numbers is always odd.
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20. Given 2% — 1 is prime.

Show that 239 + 1 is a multiple of 3
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