(a) Show that

1 1

r

AT D) P (2 marks)
(b) Hence find
n
> ot
— (r+1)! (3 marks)
Q \ ’ Solution Marks Total Comments
5 (a) | Useof (r+1)=r!x(r+1) Ml
Result Al 2
M|, , 1_1_1
2010 2
h_o 2_1_1
320 3!
F=n n_-1__1
(r+D)! B (r+1)!
three lines set out (including the last row) B1
Cancellations clearly shown Ml
Sum = 1——1 Al 3
(n+1)!
Total 5
Prove by induction that, for all integers n =1,
n
1 n

~ (3r-2)(3r+1) 3n+l

(8 marks)



6 | Assume true for n =k
Then
A—ZH: : _k . MIAI
4 (3r=2)3r+1) 3k+1 (Gk+D(Gk+4)
_ kQGk+4)+1
Gk +1)(3k +4) Al
Gk +D(k+1)
C Gk+1)(3k+49) MIAIV Factorisation of numerator
k+1 k+1
= or Al
3(k+1D)+1 3k+4
-, if result is true for n=k, it is true for
n=k+1
| 1
but n=1,LHS =——=—=RHS BI
Ix4 4
- true for n =21 by induction El 8 El is for an acceptable formal outline
In Q6 using the difference method
Partial fractions (MI1A1)
Writing out series in detail (including 1st
2 and last terms) (A1)
Answer (Al) CAO
4
Total A
Total 8
2r—1 2r+1 2
(a) Show that — = . (3 marks)
(r—0r r(r+1) (r-=1)(r+1)
(b) Hence, using the method of differences, prove that
i 2 B 3 2n+1
= (?“— 1)(?‘+ 1) 2 n(n -+ 1) (3 marks)
(c) Deduce the sum of the infinite series
! + 1 =+ 1 + + ! +
1x3 2x4 3x5 7 (n=1Dn+1) 7 (2 marks)



%@ | Cr=Dr+1)-Qr+Ir-1 Ml Common denominator attempt
r(r—=1)r+1)
- ! Multiplying out brackets and cancelli
Fr—1)r ) m ultiplying out brackets and cancelling
_ 2
(r=1)(r+1) Al 3|8
(b) =( 35 JJ{ 5 7 J+ M1 Putting r = 2.3,...
1x2 2x3 2x3 3x4
2n-1 2n+1 )
- ml nth term and terms cancelling
(n=Dn n(n+1)
3 (2n+]) .
sum @ =_—-———— Al 3 ag Be convinced — all correct
2 n(n+l)
(¢ | GntD -0 asn—oo M1
n(n+1)
Sum of infinite series = % Al 2
Total 8

The function f is given by

fn)=n>+(n+17>+ n+2)>

(a) Simplity, as far as possible, f(n + 1) — f(n). (4 marks)
(b) Prove by induction that the sum of the cubes of three consecutive positive integers is
divisible by 9. (5 marks)
Q Solution Marks Total Comments
3@ f(r41)-fm)=(n+3) —n* MIA1 or attempt at
n+1)=f)=(r+3) £+ 1)~ £() MI
3 X3 4309+ 27—n® | Al 3n' +18n° +42n+36 Al
—0n’ 4270+ 27 ALF 4 |3+ +15n+9 Al
result Al
(b) | Assume result true for n =k
ic £(k)=M(9)
Then f(k +1) = f(k)+ M(9)
=M(9)+M(9) =M(9) MI1A1
But f(1) =1’ +2° +3° = 36 = M(9) Al Must be clear for this Al
Pitrueand P, = P, Bl
- true by induction El 5 Only if correct or almost correct
Total 9




