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Question 1 (**)

f(n)=n*+n+2, ni

Show thatf (n) is always even.
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Question 2 (**)

Prove that when the square of a positive odd imtesgiiivided by4 the remainder is
always1.
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Question 3 (**)

Show thata®- a+ 1 is odd for all positive integer values af
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Question 4 (**)

Prove that the square of a positive integer caemnee of the fornBk + 2, ki
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Question 5 (**+)

Itis asserted that
ox+1£5  [{E£ 2

Disprove this assertion bycaunter-example
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Question 6 (**+)

Prove bycontradiction that for all realg

cosg + sian\/—Z.
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Question 7 (***)

f(n):52”- 1, nl

Without using proof by induction, show thaﬁt(n) is a multiple of8.

Question 8 (***)
Prove bycontradiction that for all realx
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Question 9 (***+)

Given thatk >0, use algebra to show that

K+1,

N

2.
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Question 10 (***+)
Useproof by exhaustionto show thatifml  andni , then

m?- n’t 102.
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Question 11  (***+)
Use acalculus methodto prove that ifxi , x>0, then

x*+x%43 2.
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Question 12 (***+)

c+1l
b N b+1

a+l

The figure above shows two right angled triangles.
The triangle, on the left section of the figures ls&de lengths of
a, b andc,
wherec is the length of its hypotenuse.
The triangle, on the right section of the figurastside lengths of
a+l, b+l and c+1,
wherec+1 is the length of its hypotenuse.

Show thata, b andc cannot all be integers.
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Question 13 (***+)
ltis given thatx] andyl  such thatx+y=1.

Prove that

X+ y= Y+ x
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Question 14 (***+)
It is given thata andb are positive integers, witla > b.

Use proof by contradiction to show that if a+b is a multiple of4, thena- b
cannotbe a multiple of4 .

Question 15 (***+)

Prove bycontradiction thatlog,y5 is an irrational number.
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Question 16 (****)

Let al  with %a'l'

a) Show that when the remainder of the divisionast by 5 is either 1 or 4.

b) Given further thabl  with %b'l' , deduce tha%(a"’- b4ﬁ
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Question 17 (***¥)
It is given that

a’+b’=c?, al bl

Show thata andb cannot both be odd.

1. proof
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Question 18 (****)
Given thatkl , use algebra to prove that

k+2_ %
2k+3 2k+1

Question 19 (****)
f(a)=a®+5a, al

Without using proof by induction, show thét(a) is a multiple of6.
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Question 20  (****)
f(k)=Kk+2k, ki

Without using proof by induction, show th&t(k) is always a multiple 08.

Question 21 (****)
Consider the following sequence

3, 8,15, 24, 35, 48, ...

Prove that the product of any two consecutive teofnthe above sequence can be
written as the product of consecutive integers.
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Question 22 (****)

Prove that ifl is added to the product of adyconsecutive positive integers, the
resulting number will always be a square number.

Question 23 (****+)

Show that for all positive real numbeasand b

a®+b%3 a’br al’.

). [proof
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Question 24 (****+)

Show clearly that for all real numbess, 6 and g

a’+b%+g?3 ab+ bg+ ga.

1. proof

Question 25  (****+)

Show, without using proof by induction, that thersaf cubes of any consecutive
positive integers is a multiple 0.
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Question 26 (*****)
Show that the square of an odd positive integeaitgraharil is of the form

8T +1,

whereT is a triangular number.

Created by T. Madas



Created by T. Madas

Question 27 (*****)
It is given that

f (m, n)° Zn( g+ 3t7r),
wherem andn are distinct positive integers, with> n.

By using the expansion ¢fA+ B)3 , prove thatf (m,n) can always be written as the
sum of two cubes.

| (» [proof]
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Question 28 (*****)
It is given that

f(k)o (k- K)(21% 5k 3,
wherek is a positive integer.
Prove thatf (k) is divisible by5.

You maynot use proof by induction in this question.
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Question 29  (*****)
Prove that for all real numbera, andb,

Jatph g VAl + Vel edb?

3
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Question 30  (*****)
Show that for all positive real numbeasand b

a®+2b°3 3al’.

1. [proof|
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Question 31 (*¥***¥)

It is given thatx, a andb are positive real numbers, wita>b and x? > ab.
Use proof by contradiction to show that

X+ a X+ b

- > 0.
Jﬁ+¥ J%+¥
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Question 32 (*****)

Prove that the sum of the squares of two distinsitive integers, when doubled, it
can be written as the sum of two distinct squaralmers
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Question 33 (****¥)

By using the definition ok as an infinite convergent series, prdyecontradiction
that e is irrational.
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