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4 (c) (i) The sequence u u u1 2 3, , ,....  is given by u un n+ = −1
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(ii) p, q and r are three numbers in arithmetic sequence. Prove that p r q2 2 22+ ≥ .
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SOLUTION
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4 (c) (i)

u u u un n+ = − ⇒ = −1
2

2 1
24 4( )

u a a a1
24= ⇒ = −  [As all the terms are equal u u a1 2= = ]

∴ = − ⇒ = ⇒ = ⇒ =a a a a a2 2 2 24 2 4 2 2  [Remember a > 0]

4 (c) (ii)
p q r a a d a d, , , ,→ + + 2 [Arithmetic sequence]

p r q a a d a d2 2 2 2 2 22 2 2+ ≥ ⇒ + + ≥ +( ) ( )

⇒ + + + ≥ + +a a ad d a ad d2 2 2 2 24 4 2 2( )

⇒ + + + ≥ + +a a ad d a ad d2 2 2 2 24 4 2 4 2
⇒ ≥2 02d  [This is always true.]

5 (b) (i) In a geometric series, the second term is 8 and the fifth term is 27. Find the first
term and the common ratio.

5 (a) Find the fifth term in the expansion of x
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5 (c) Prove by induction that 2 42n n n n≥ ∈ ≥, , .N

(ii) Solve log log ( ) .4 4
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The forty-third term of a geometric
sequence is written as u ar43
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5 (b) (ii)

log log ( ) log4 4
1
2 4

1
22

2
x x x

x
− − = ⇒

−
⎛
⎝
⎜

⎞
⎠
⎟ =

⇒
−

⎛
⎝
⎜

⎞
⎠
⎟ = = ⇒ = − ⇒ = − ⇒ =

x
x

x x x x x
2

4 2 2 2 2 4 4
1
2 ( )

LOG RULES

2. log log loga a aM N M
N

− = ⎛
⎝
⎜

⎞
⎠
⎟

(© Tony Kelly & Kieran Mills)



STEPS

1. Prove result is true for some starting value of n∈N0 .
2. Assuming result is true for n = k.
3. Prove result is true for n = (k +1).

3 (c)

Prove 2 2n n≥  for all n ≥ 4.

Rewrite it as: Prove n n2 2≤  for all n ≥ 4.
1. Prove this statement is true for n = 4.
2. Assume it is true for n = k ⇒ ≤k k2 2
3. Prove for n = k + 1. Show that ⇒ + ≤ ⇒ + ≤ ×+( ) ( )k kk

k
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