MCINTYRE MATHS - MATHEMATICS EXTENSION 2

Practice worksheet

Lesson 9 - Further induction Ill: induction in context

Name: Date:

Recursive sequences

1.  Asequence hasa; = 3 and a,, . ; = 2a,, — 1. Prove by induction that a,, = 2" 4 1 for all integers n >
1.

2.  Asequencehasu; = 1andu,,; = u, + 2n + 1. Prove by induction that u,, = n? for all integers
n > 1.
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Calculus

dn
3. Prove by induction that — (ze %)

s = (—=1)"(z — n)e “ for all integers n > 1.
x

Binomial theorem and logarithms

4. " /n
Use Pascal’s identity to prove by induction that E ( ) = 2" for all integersn > 1.
r
r=0

n
1
Prove by induction that g In (1 — ;) = —Inn for all integers n > 2.
r=2
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Geometry

6. Prove by induction that the interior angles of a convex polygon with 7 sides sum to (n — 2) x 180°, for
all integers n > 3.

Adapted HSC-style

7.  Asequenceis definedbya; = 1anda,,; = v/2a, + 3 forn > 1. (a) Prove by induction that 0 <
a, < 3for allintegers n > 1. (b) Prove by induction that a,,,; > a,, for all integers n > 1.
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