Proof (Higher) Mark Scheme
1(a) 4(2x—3)—22x+9) =8x— 12— 4x — 18 [1] Expanding brackets
= 8x _ g : ;g - 18 [1] Grouping similar terms
n—1)%2—(n—2)? )
1(b) (n? —(2n " 1)) _((nz _)4n +4) [1] Expanding brackets
— M2 _ 2 _ —
snon _ 22nn_+34n tl-4 [1] Grouping similar terms
n+2)n+2)—3n+4 .
1(c) _ 512 + 231(_'_ Zn?l- 4 —(3n _)12 [1] Expanding brackets
— n2 _
:—(nn+ I)n(n _11)':44 [1] Grouping similar terms
1(d) =3n?+2n-3)—-3+3n [1] Expanding brackets
— 2 _
;(3;:1 _+3(;1(ln +12) [1] Grouping and cancelling similar terms
2(a) =3n2+9n+n+3 —3n2-7n [1] Expanding brackets
;;EZ i i) [1] Grouping and cancelling similar terms
2(b) n+6n+9-3n—4 [1] Expanding brackets
— 2
(n_+n1)2_n3-:-1;-)i- 3 [1] Grouping and cancelling similar terms
2(c) =n?-6n+9 —2n-1 [1] Expanding brackets
— 2 _
; ?n _ f)ré t% [1] Grouping and cancelling similar terms
3(a) o X 2m = Anm [1] Let n and m be any integers so that 2n
B and 2m are both even numbers.
= 2(2nm) which is even [1] Answer as required
_ [1] Let n and m be any integers so that
3(b) @n+DEm+1) =dnm+2n+2m+1 2n+1 and 2m+1 are both odd numbers.
=2(2nm+n+m) + 1 which is odd [1] Answer as required
3(c) 2n+1)(@2n+3)2n+5) [1] Creation of correct algebraic
=(4n?+2n+6n+3)(2n+5) expression
an?+2n+6n+3)2n+5 .
(= 83 + 36n2 + 4)6(11 + 15) [1] Expanding brackets
— 3 2
B 2(4nsir:1-pl?f?:s t(:_z%s;l ++1 7+ [1] Factorising to show its always odd
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[1] Creation of correct algebraic
4(a) Cn+D)+0C2Cm+1D)+2p+1) expression
=2n+m+p+1)+1 - .
— 200 +1 [1] Factorising to show its always odd
Ab) | 2n+ 1?2+ @m+1)? = 4n? +4n+ 1+ 4m? + 4m + 1 | 1] Creation of correct algebraic
expression and expanding brackets
2(2n% +2m? +2n+2m+1) [1] Factorising to show its always odd
4(c) M+1)?—n?=n?+2n+1—n? [1] Cregtlon of correct e}lgebralc
expression and expanding brackets
=2n+1 [1] Simplifying to final answer
5(a) =n’+3n+3n+9+3n—n?-3n—-12 [1] Expanding brackets
=6n-3 . -
—32n-1) [1] Grouping similar terms
If a number is n, then the next numberis n + 1 . .
5() The sum is thereforen+n+1=2n+1 [1] Demonstration of logic
By definition , 2n is even, and so 2n + 1 must be odd. [1] Final explanation
5(c) (5n)? + (5n + 5)2= 25n% + 25n% + 25n + 25n + 25 [1] Expanding brackets
=50n% 4+ 50n + 25 [1] Grouping similar terms
6(a) 2n+ (2n+2)+(2n+4) [1] Expanding brackets
_ _ [1] Grouping similar terms and
=ént+6=6(n+1) factorisation to show it is divisible by 6
6(b) =16n?+16n+4—4n>—-8n—4 [1] Expanding brackets
_ ) _ 2 [1] Grouping similar terms and
= 12n° + 8n = 4(3n" + 2n) factorisation to show multiple of 4
6(c) =4n’>+12n+9—-4n?+12n—-9 [1] Expanding brackets
_ _ [1] Grouping similar terms and
= 24n = 8(3n) factorisation to show multiple of 8
7(a) (2n)? + (2n + 2)? [1] Cregtlon of correct algebraic
expression
=4n? +4n’> +8n+4 [1] Expanding brackets
_ 2 [1] Grouping similar terms and
=4@n7+2n+ 1) factorisation to show multiple of 4
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7(b) m+1)?—n?=n?+2n+1—n [1] Crea_tlon of correct algebraic
expression
=2n+1 [1] Accept same proof with 2n — 1
8(a) 7x — 2x+3)(x+2) = 7x — (2x®> + 4x + 3x + 6) [1] Expanding brackets and grouping
= —2x2 — 6 = —(2x% + 6) similar terms
= —(2x? + 6) [1] Factorisation
—(2x% + 6)
is always positive, so multiplying by a negative means [1] Suitable explanation of logic
that the answer is always negative, so Tom is correct.
Changing the +3into a —3 or +2into a —2 would give a
8(b) negative number when expanding the brackets but would | [1]
then be made positive when multiplying by —1.
9(a) = (7 x2)20— (7 x3)2 =720x%x22—-72x32 [1] Changing of powers
=7(719 x 22 —7x 3?) [1] Factorisation with 7 taken out
A factor of 7 can be taken out, so the answer must be [1] Suitable explanation of logic
divisible by 7, and therefore a multiple of 7. P g
3%0 is always odd, because you are multiplying odd
9(b) numbers. Also 25 is odd. So the difference between two | [1] Suitable explanation of logic
odd numbers, i.e. subtracting them, is always even.
360 — 25 is going to be even. All even numbers are . . .
divisible by 2, so 369 — 25 is not prime. [1] Suitable explanation of logic
1 2 3 4 5
11 )12 13 | 14 15
21 | 22 23 | 24 25
10(a) 31 32|33 34] 35 [1] Any example shown
41 42 |43 44 45
Consider the new square shown,
(44—-33)x(43-34)=11x9=99
Taking the top left number as n, the other numbers can
be written in terms of n.
[1] n n+1
10(b) m+11-n)x(n+10—(n+1)) [1]
=11x 10—-n—-1)=11%9 1
(n+ _ 91; ) (1] n+10 n+11
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