EDEXCEL FP1 - PROOF BY INDUCTION
Jan 2010

3. A sequence of numbers is defined by
u =2,
U, =5u —4, n=l.

n+l n

Prove by induction that, for ne Z*, u_ = 514,

4)
Jun 2010
7. f(n)=2"+6"
(a) Show that f(k +1) = 6f(k)—4(2%).
3)
(b) Hence, or otherwise, prove by induction that, for ne Z*, f(n)is divisible by 8.
4)

Jan 2011

9. A sequence of numbers v, u,, u,, u,,... is defined by

u,, =4 +2, u =2

Prove by induction that, for n€ Z",

2
u, = —(4" - l)
. 5)
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9. Prove by induction, that for ne Z",

(3 0)"_ 30
@ 16 1) “lsa -1 1)’

(6)
(b) f(n)=7""+5 is divisible by 12.
(6)
Jan 2012
6. (a) Prove by induction
r =ln2(n+ 1)’
=4 5)
(b) Using the result in part (a), show that
n l 5
2‘(1'3 -2)=—n(n’+2n* +n-238)
e 4 3)
50
(c) Calculate the exact value of z (r* =2).
r=20 (3)
7. A sequence can be described by the recurrence formula
u,,, =2u, +1, nzl, u =1
(a) Find u, and u,.
(2)

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

f(n)=22"-14 32" 1g divisible by 5.

(6)
Jan 2013
8. (a) Prove by induction that, for ne Z",
D r(r+3)=4n(n+1)(n+5)
(©)
(b) A sequence of positive integers is defined by
u, =1,
u,, =u +n3n+l), nel'
Prove by induction that
u,=n’(n=-)+1, neZ'
)
Jun 2013
9. (a) A sequence of numbers is defined by
u =8
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 ' m 1-2m

6
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9. Prove by induction that, for n € Z°,

f(n)=8"-2"
is divisible by 6
(6)
Jun 2015
6. (i) Prove by induction that, for n e Z",
[ 1 0)” B l 1 O
_1 5 I 5” _ ] 5[1
251
(6)
(i1) Prove by induction that, for n € Z",
i(2r -1)* = ln(4n2 -1)
r=1 3
(6)
Jun 2016
8. (i) Prove by induction that, for n € Z'
Z& -]
o P2(r+ 1) (n+ 1) )

(i1) A sequence of positive rational numbers is defined by

3)



