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1. [Maximum mark: 6]

Prove by mathematical induction that 3*" + 5" + 2 is divisible by 4 for n =0,1,2.3....
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2.

[Maximum mark: 9]

(@) Prove by mathematical induction that

D r-2" =(n-12"" forany integer n>2.

r=2

(b) Confirm that the statement is true for n =3.

[7]

[2]



3.

[Maximum mark: 7]

Prove by mathematical induction that

(n+1)!>2"n for any integer n >3 .
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[Maximum mark: 8]
A sequence is defined recursively as follows
u, =1
u,,, =3u,+1
(@) Write down the first four terms of the sequence. 2]
(b) Prove by mathematical induction that

371

u forany n=123,.... [6]



[Maximum mark: 10]

(@) Expand (+/2 ++/5).

(b) Prove by mathematical induction that (\/5+ \/5)2” has the form
a+b10 , where a is an odd integer and b is an even integer.

forany ne Z".

(c) Hence, show that (+/2 ++/5)** has the form

c 2+d\/§, where ¢,d € Z forany ne Z”

without using mathematical induction.
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