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4. Prove by induction that, for ne Z",
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6. Aseries of positive integers u,, u,, U,, ... is defined by

u=6andu, =6u -5, forn> 1.

Prove by induction thatu =5x6"~*+ 1, forn > 1.
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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]
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3. Asequence of numbers is defined by
u, =2,
Un+1=5Un—4, n>1'

Prove by induction that, for ne Z*, u =5"" + 1.

(4)
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8. (a) Prove by induction that, for any positive integer n,

dori= 1nz(n +1)?
=) 4

()
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f(n)=2"+6"

(a) Show that f(k +1) = 6f(k)— 4(2%).

(b) Hence, or otherwise, prove by induction that, for ne Z*, f(n)is divisible by 8.

(&)

(C))
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9. (a) Prove by induction that

n

2
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r=1

n(n+1)(2n+1)
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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))
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9. Prove by induction, that for ne Z*,
3.0\ 3" 0
@ {6 1) “lsg-n 1)’

(b) £(n)=7>"+5 is divisible by 12.

(6)

(6)
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6. (a) Prove by induction
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7. A sequence can be described by the recurrence formula
u,,, =2u, +1, n=>1, u =1

(a) Find u, and u,.

2

(b) Prove by induction that u, =2" -1
(5)
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10. Prove by induction that, for neZ",

f(n) =22"-1+ 3271 g divisible by 5.
(6)
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8. (a) Prove by induction that, for n€Z",

zn:r(r+3)=§n(n+l)(n+5)

(6)
(b) A sequence of positive integers is defined by
u, =1,
u,, =u,+n(Bn+l), nel"
Prove by induction that
u,=n’(n=-)+1, neZ
6))
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9.

(a) A sequence of numbers is defined by

u =28

1

u ., =4u -9, n>1
Prove by induction that, for n € Z*,

u =4"+3n+ 1

(b) Prove by induction that, for m € Z*,

3 -4\" (2m+1 —4m
1 -1) U m  1-2m

6

S))
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8. (a) Prove by induction, that forn € Z™,

n

D rr-1) = %n(n +1)(4n - 1)

r=1

(6)
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Further Pure Mathematics FP1

Candidates sitting FP1 may also requirethose formulae listed under Core Mathematics C1
and C2.

Summations

D r?2=1n(n+1(2n+1)
D rP=1in*(n+1?

=1
r=1

Numerical solution of equations
f(x,)

The Newton-Raphson iteration for solving f(x) =0: X, = X, —

f1x,)
Conics
Parcbola | Rectanguler
Parametric (a2, 2at) [ o, Ej
Form t
Foci (a,0) Not required
Directrices X=-a Not required

Matrix transformations

cosfd -sind
Anticlockwise rotation through & about O: ( J

sin@ cosé

. , cos26  sin26
Reflectionintheline y = (tan@)x: | .
sin26 —cos26

In FP1, &will be amultiple of 45°.
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Core Mathematics C1

Mensuration
Surface area of sphere = 47r?

Avrea of curved surface of cone = zr x slant height

Arithmetic series

up=a+(n-21d

S, = %n(a+ )= %n[2a+(n—1)d]
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Core Mathematics C2
Candidates sitting C2 may also require those formulae listed under Core Mathematics C1.
Cosine rule

a” = b”+ ¢® - 2bc cos A

Binomial series
n n n n-1 n n-21, 2 n nN—rir n
(a+b)"=a"+ 1 a""b+ 5 a~b +...+ ) a”'b'+...+b" (ne N)

I
where - "C, S L
r rr(n—r)!

n(n—l)x2 - n(n—l)...(n—r+1)xr
1X2X...Xr

A+ x)"=1+nx+ +... (x|<LneR)

Logarithms and exponentials

log, x

log, x =
log, a

Geometric series

Up=ar"*
S, = all—r")

1-r
S.=—2 for|r| <1

Numerical integration

b
The trapezium rule: J y dx = 1h{(yo+yn) +2(y1 +y2 + ... + yn_1)}, where h :b—_a
n

a
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