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4. Prove by induction that, for ne Z",

>

r=1

1 n

r(r+1) Tl
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N 3 4 6 9 4 A 0 8 2 8
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8. Prove by induction that, for ne Z*,

(@ f(n)=5"+8n + 3is divisible by 4,

3 2\ (2n+1 -2n
(b) (2 —1):(2n 1—2n]

(7)

(7)

Leave A
blank

M 3 51 4 6 A 0 2 2 2 4
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( LeaveN
blank
8. (a) Prove by induction that, for any positive integer n,
! 1
r* ==n’(n+1)?
Z;, 1 (n+1)
(%)
(b) Using the formulae for > r and > r?, show that
r=1 r=1
C 3 1 2
D (r*+3r+2) =Zn(n+2)(n +7)
r=1
()
25
(c) Hence evaluate Z (r*+3r+2)
r=15
)
|\

— U 1000 O O 0
N 3 51 4 3 A 0 1 8 2 4
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9.

(a) Prove by induction that
dort= ln(n +D(2n+1)
r=1 6

Using the standard results for zl’ and 2729
r=1 r=1

(b) show that
D (r+2)(r+3) =§n(n2 +an+Db),
r=1

where a and b are integers to be found.

(c) Hence show that

2n
> (r+2)(r+3)= %n(7n2 +27n+26)
r=n+l

()

(©))

(&)

Leave )
blank

N 3 5 3 8 7 A 0 2 4 2 8
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9. A sequence of numbers u,, u,, u,, u,,... is defined by

u,,, =4u +2, u =2

Prove by induction that, for n € Z",

C))

Leavew
blank

26

N 3 5 4 0 6 A0 2 6 3 2
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9. Prove by induction, that for ne Z*,
30 ( 3 o0
@ {6 1) “lsg-n 1)’

(b) £(n)=7>"+5 is divisible by 12.

(6)

(6)

Leave )
blank

28

P 3 81 6 8 A 0 2 8 3 2
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6.

(a) Prove by induction

n’(n+1)*

n

3
S
r=1

-

(b) Using the result in part (a), show that

Z(r3—2)=%n(n3+2n2+n—8)
r=1

50
(c) Calculate the exact value of 2 (r -2).

r=20

©)

©))

A3)

Leavew
blank

P 4 0 0 8 6 A 0 1 4 2 4
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10. Prove by induction that, for neZ",

f(n) = 2271 + 327~ 1 i3 divisible by 5.

(6)

Leave
blank

P 4 0 6 8 8 A 0 3 0 3 2




