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Induction
(Haf 2005)
5. Use mathematical induction to prove that
I D A
LJZ}’?U 2"
for all positive integers a. [7]

(Gaeaf 2006)

6. Consider the proposition P given by

¥ (2r+1)=(n+1)" where nis a positive integer.’

r=1
fa) Show that if Pis true for n = k, then it is true forn =k + 1. 5]

(b) Explain why it cannot be deduced, using mathematical induction, that P is true for all

positive integers n. Show that P is in fact false. 2]
(Haf 2006)
7. Use mathematical induction to show that 9" — 5" is divisible by 4 for all positive integers n. [7]
(Gaeaf 2007)
4. Use mathematical induction to show that 6" + 4 is divisible by 5 for all positive integers n. |71
(Haf 2007)

5. Use mathematical induction to show that
I ] l ¥ 1 n
Z;|:f X (5) :|: 2-(” + 2)(5)
=

for all positive integers 7. | (8]
(Gaeaf 2008)

7. Use mathematical induction to show that
n
rx 2 =2"n-1)+2
r=1
for all positive integers 7. (8]



(Haf 2008)
5. Use mathematical induction to show that 7" + 3 is divisible by 6 for all positive integers 7. (7]

(Gaeaf 2009)

6. Use mathematical induction to show that

I

1 2 2 1 2n 2n
0o 1 2 = |0 1 2n
0 0 1 0 0 1
for all positive integers 7. [8]
(Haf 2009)
5. Use mathematical induction to prove that
i 1 __n
rzlr(r+1) n+1
for all positive integers . [8]

(Gaeaf 2010)
6. (a) Use mathematical induction to prove that
Ix 1M +2x2!+3x3!+ .+nxnl=nm+1) -1
for all positive integers n. [6]

(b) Given that

n

S = Zr(3r+1) ,

r=1

obtain an expression for S, in terms of n, simplifying your answer. [5]
(Haf 2010)
5. Use mathematical induction to prove that 4%" _ 1 is divisible by 15 for all positive integers n.  [6]
(Gaeaf 2011)

5. Use mathematical induction to prove that

117" [1 27-1
02| |o 2n

for all positive integers n. [7]



(Haf 2011)

6. Use mathematical induction to prove that 6" + 4 is divisible by 10 for all positive integers n.

[7]
(Gaeaf 2012)
6. Use mathematical induction to prove that, for all positive integers n,
Yo+ =t Nt 2) 6]
r=1

(Haf 2012)

6. Use mathematical induction to prove that n® + 2n is divisible by 3 for all positive integers n.

[7]
(Gaeaf 2013)
6. Use mathematical induction to prove that
Lo _ni(n+1)
PR
r=1
for all positive integers n. [7]

(Haf 2013)
5. Using mathematical induction, prove that 7" — 1 is divisible by 6 for all positive integers n. [6]
(Gaeaf 2014)

6. (a) Use mathematical induction to prove that

n

12 1 3"-1
03| |0 3
for all positive integers n. [7]
(b) Determine whether or not this result is true forn = —1. [3]

(Haf 2014)

8. Using mathematical induction, prove that
S (rx2 ) =1+27(n-1),
r=1

for all positive integers n. [7]



(Haf 2015)

8. The matrix A is given by

A:[; ?].

AZ=2A-1,

where I denotes the 2 x 2 identity matrix.

(@) Show that

(b)  Using mathematical induction, prove that
A"=nA-(n-1l

for all positive integers n.
(Haf 2016)
7. The sequence x|, x,, X3, ... is generated by the relationship

X, =2x,—n+1 where x,=3.

Use mathematical induction to prove that
x,=2"+n

for all positive integers n.

(Haf 2017)

6. Use mathematical induction to prove that 97 — 1 is divisible by 8 for all positive integers n.

(Haf 2018)

7. Use mathematical induction to prove that

i”z _n(n+1)(2n+1)

B 6

r=1

for all positive integers n.

(Haf 2019)
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[6]

[6]

[7]

[7]

8. Use mathematical induction to prove that 5"~ (=1)" is divisible by 6 for all positive integers n.

[6]



