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Ch. 1: Algebraic Methods

June 2022 Question 7 Paper 1

7. (i) Given that p and g are integers such that

pg 1s even

use algebra to prove by contradiction that at least one of p or ¢ is even.

(ii) Given that x and y are integers such that
o x<0
o (xtyP<Oxi+y?

show that y > 4x

Aroncha Ruiz
Copyr‘iah-l- 2023 © Better your Maths

3

(2)



:BW:/J/J>
ANSWER

Question Scheme Marks | AOs
7 (i) For setting up the contradiction:
There exists integers p and g such that pq is even and both p and Bl 2.5
g are odd
For example, sets p=2m+1 and g =2n+1 and then attempts
pg=(2m+1)(2n+1)=... M 1.1
Obtains pg ={2m + l]{2n + l) =4dmn+2m+2n+l
=2(2mn+m+n)+1
Al* 2.1
States that this is odd, giving a contradiction so
"if pg is even, then at least one of p and ¢ is even" *
3)
(i)
(x+») <95 +y" = 2xy <8x° Ml 2.2a
States that as
x<0=2y>8x Al* 2.1
= y>4x *
)
(5 marks)
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November 2021 Question 1 Paper 1

1. f(x)=ax? + 10x* — 3ax — 4
Given that (x — 1) i1s a factor of f(x), find the value of the constant a.

You must make your method clear.

(3)
ANSWER
Question Scheme Marks AOs
1 f(1)=a(1)’ +10(1)" -3a(1)-4=0 Ml | 3.la
6-2a=0=a=.. MI 1.1b
a=3 Al 1.1b
(3)
(3 marks)
Notes
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November 2021 Question 15 Paper 1

15. (i) Use proof by exhaustion to show that for n € N, n < 4
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(n+ l)1 >3
(2)
(i) Given that m® + 5 is odd, use proof by contradiction to show, using algebra, that m
1s even.
(4)
ANSWER
Question Scheme Marks | AOs
15(i) n=1,2"=8 3 =3 (8>3)
n=2,3 =27, 3" =9, (27>9)
. \ M1 2.1
n=3, 4 =64, 3 =27, {64}2?)
n=4, 5 =125, 3" =81, (125>81)
Soif n< 4, nel then (n+ 1) > 3" Al 24
2)
(ii) Begins the proof by negating the statement.
n " " = Ll Ml 2'4
Let m be odd " or "Assume m 1s not even
Set m=(2p+1) and attempt m’ +5=(2p+1)*+5=_ M1 2.1
=8p’ + 12p* + 6p + 6 AND deduces even Al 22a
Completes proof which requires reason and conclusion
e reason for 8p° + 12p* + 6p + 6 being even Al 24
e acceptable statement such as "this is a contradiction '
so if m®+ 5 is odd then m must be even"
(4)
(6 marks)
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November 2020 Question 16 Paper 1

16. Prove by contradiction that there are no positive integers p and g such that
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4p*—¢* =25
(4)
ANSWER
Question Scheme Marks AOs
16 Sets up the contradiction and factorises:
There are positive integers p and g such that M 71
(2p+q)(2p-q)=25
2p+q=125 2p+g=35
If true then or
2p-q=1 2p-q=5 MI 2.2a
Award for deducing either of the above statements
Solutions are p=65,g=12 or p=254=0
Al 1.1b
Award for one of these
This is a contradiction as there are no integer solutions hence
Al 21
there are no positive integers p and g such that 4,7 —4* = 25
)
(4 marks)

Video solution:

https://youtu.be/gl3zrmAFyJU

Aroncha Ruiz
Copyr‘iah-l- 2023 © Better your Maths


https://youtu.be/gI3zrmAFyJU

