Proving Number Situations

a) Three students, Seren, Ffion and Jac have been given the question:

‘The sum of two consecutive numbers is always odd.
The product of two consecutive numbers is always even.
Are these statements true, and can you prove it?’

Look at the three solutions. Which one is the best and why?

Seren
|+ 2 =3 odd 65 + 66 = 13 odd
147 + 148 = 295 odd 1999 + 2000 = 3999 odd

é_\/ery combination T fry Comes out odd. I have Zried pars of numbers in
unmtds, tens, hundreds and thowsands, so it is bowund to be Zrue.

I X 2 = 2 even b5 X Gb = 4290 even

147 X 145 = 207256  even 1999 X 2000 = 3995000 even

4\962//7, every combination I Zry comes out even. Because I have Cried pars
of different sizes of numbers it /s bowund to be true.

Ffiow
If o is the first nuumber, then b- is the next number along.
a+ b= ¢, and ¢ iy the third letter and iy odd
a v b= b; which is the second rnuumber, and iy everv.

Jac
If the first number is called n, then the next number (the consecutive
number) must be one more than n so it is called n + 1.
Adding two consecutive numbers
n+n+1=2n+1

2n must be even because it is a multiple of 2
2n + 1 must therefore be odd because it is one more than an even number.
Multiplying two consecutive numbers

nx(n+1)=nh+1)=n+n
If nis even, n® must also be even, because you are multiplying an even number
by itself. Also when you add two even numbers, the result is even, so n® + n is
even.
If nis odd, n’ must also be odd, because you are multiplying an odd number
by itself. But when you add two odd numbers, the result is even, so nZ+nis
again even.




More Number Situations

Use what you have learned about using algebra effectively to try the
following questions.

Part b) is similar to the example above, but parts c) and d) both consider
place value, and you will have to use symbols carefully to show this.

b) The greatest and least of four consecutive numbers are multiplied
together; so also are the middle pair.
Show that the difference of the two products is always 2.



c) Start with any 4-digit number.
Reverse this number and add the two numbers together.
Check that the sum is divisible by 11. Prove it.



d) Start with a two-digit number.
Reverse it and subtract the smaller of the two numbers form the larger.
Check the result is divisible by 9. Prove it.



