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8. (i) Prove by induction that, for n € Z*
2 2rr -1 n?
- Pr+1)* (n+1)?
(6)
(i) Prove by induction that, for n € Z*
f(n)=12"+2x5""
is divisible by 7
(6)
\.
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Question 8 continued
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9. (i) Asequence of numbers u, u,, u,,... is defined by
1
u,,, = =Qu,—1) u, =1
3
Prove by induction that, for n € Z*
2 n
u, = 3(5) -1
(6)
(11) f(n) — 2n+2 + 32n+1
Prove by induction that, for n € Z", f(n) is a multiple of 7
(6)
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Question 9 continued
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7. (a) Prove by induction that for n € N

irz = %(n +1)(2n + 1)

(b) Hence show that

zt(r2 +2)= %(arf +bn+c)

r=1

where a, b and c are integers to be found.

(¢) Using your answers to part (b), find the value of

i(r2 +2)

r=10
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2
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Question 7 continued
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8. Prove by induction that 47 +5

2n+1

is divisible by 21 for all positive integers 7.
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Question 8 continued
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9. (i) A sequence of numbers is defined by

u =5 —6u, nz=l

Prove by induction that, for n € Z"

U =3x2"-2x3"
)

(i) Prove by induction that, for all positive integers n,
f(n) _ 33n—2 + 24n—1

is divisible by 11
)
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Question 9 continued
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9. (a) Prove by induction that, for n € N
ir3 = %nz(n +1)
r=1
)
(b) Using the standard summation formulae, show that
En:r(r+ D(r—1)= %n(n +A)n+B)n+C)
r=1
where 4, B and C are constants to be determined.
C)
(c) Determine the value of n for which
3zn:r(r+ DH(r—1)= 17§r2
r=1 r=n 5)
J
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Question 9 continued
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9. (i) A sequence of numbers is defined by
u; =3

U,y =2u,—2"" n>1
Prove by induction that, for » € N

u,=5x2""—nx2"
3
(i1) Prove by induction that, for n € N
f(n)=5"—4n-9

is divisible by 16
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9. Prove by induction that for all positive integers n

n ()
rzz;log(Zr —1) = log e

()

.
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9. Prove, by induction, that for n € Z,n > 2

1s divisible by 18

4"+ 6n-10
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10. (i) Prove by induction that for ne Z"
5 -1 (2n+3  -n
=3
4 1 4n 3-2n
&)
(ii) Prove by induction that for neZ"
f(n) — 82n+1 + 62n71
is divisible by 7
&)
\_ J
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6. (a) Prove by induction that for n € Z"

(1 rJ": L2 -1

where 7 1s a constant.

“4)
o[t N[l 2 !
- (0 5) - (0 2]

The transformation represented by matrix M followed by the transformation represented

by matrix N is represented by the matrix B

(b) (i) Determine N in the form (Ccl Zj where a, b, ¢ and d are integers.

(i1)) Determine B

3)

Hexagon S is transformed onto hexagon S’ by matrix B

(c) Given that the area of S” is 720 square units, determine the area of §
(2)

.
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8. Prove by induction that for n € Z"

is divisible by 57

f(l’l) _ 7n—l + 82n+1

(6)

~\
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8. (i) Prove by induction that, for n € Z"

2 9 (1-3n 9n
-1 4 —n 3n+1
(5)

(i1) A sequence of numbers is defined by

Prove by induction that, for n € Z"

u, = 32 (n + 2)
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8: (a) Using the standard summation formulae show that

2n

Z(2r2 - 1) = gn(n + 1)(an + b)

r=1

C))

O

o

=2

o

=

‘ . =
where a and b are integers to be determined. SRS

m

. . 2

(b) Prove by induction that, for » € N E

)

- > n’*(n+1)(9n-17) R
Zr(3r—2) - 4 2

r=1

C))

Using the results from parts (a) and (b) and showing all stages of your working, SR

(¢) determine the value of n for which

n 2n
8 r(3r-2) =15y (27 -1)
r=1 r=1

(Solutions relying entirely on calculator technology are not acceptable.)
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