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Question1  (*¥)
Use Euclid's algorithm to find the Highest commaatbr of 560 and1169.
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Question 2 = (**)
f(n)=n*+n+2, ni

Show thatf (n) is always even.

, |proof

Question 3 © (**)

Prove that when the square of a positive odd imtesgeivided by4 the remainder is
alwaysl.

, |proof
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Question 4 (**)
Use Euclid's algorithm to find the Highest commaatér of 3059 and 7728.
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Question 5 - (**)
Prove that the square of a positive integer caenee of the fornsk + 2, ki
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Question 6 (**)
Show thata®- a+ 1 is odd for all positive integer values af

| |, [proof|
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Question 7 (**+)
Whena, al ,is divided byb, b1 , the quotient i20 and the remainder 7 .

a) Find the remainder whea is divided by5.

Suppose that when a positive integer is divide®lifie remainder i$, and when
the same positive integer is divided b§ the remainder iS.

b) Determine whether the positive integer of ghjtexists.

, [2], [no such intege
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Question 8  (**+)
f(n)° n’+ 4n+ 3, ni
a) Given thatn is odd show thaff (n) is a multiple of8.

g(n)° (n2+ 15)(nz+ 7), ni

b) Given thatn is odd show thag(n) is a multiple 0f128.

You may assume that the square of an odd integsrtie form8k +1, ki
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Question 9  (***)
f(n)=5"-1,ni

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

Question 10 (**¥)
Bernoulli's inequality asserts thatafi , a>-1 and nl , n3 2, then

(1+a)" >1+an.

Prove, by induction, the validity of Bernoulligentity.
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Question 11 (***)

When some positive integé\ is divided by4, the quotient i3 times as large as the
remainder.

Determine the possible values Nf.

[ 1.|N={1326,3p

wiie =g 23

Question 12 (***+)

Useproof by exhaustionto show thatifml  andnl | then

m?- 1 102.

|| [proof]
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Question 13 (**+)

Itis given that foral ~, bl , cl

a? +b? +c?=116.
a) Prove thata, bandc are all even.

You may assume that the square of an odd integsrtie form8k+1, ki

b) Determine the values &, bandc.
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Question 14 (***+)

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 lsade lengths of
a, b andc,
wherec is the length of its hypotenuse.
The triangle, on the right section of the figurasiside 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 15  (***+)
When 165 is divided by some integer the quotien¥isand the remainderiR.

Determine the possible values &f.
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fowce N = 20,2222
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Question 16 (***+)

Itis given thata andb are positive integers, witla>Db.

Use proof by contradiction to show that if a+b is a multiple of4, thena- b
cannotbe a multiple of4 .
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Question 17 (***+)
When a positive integeN is divided by4 the remainder iS.

When N is divided by5 the remainder i2.

Show that the remainder of the divisiongf by 20 is 5.
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Question 18  (***+)

a) Show thato?® + 3%+ 6 is a multiple of8.

b) Show further thaB*® + 2 divides 9%+ 3%0- 2.
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Question 19  (***+)

Suppose that when a positive integer is dividedslihe remainder igl, and when
the same positive integer is divided 1y the remainder 8.

a) Determine whether such positive exists.
Suppose next that when a positive integer is dd/iog 6, the quotient igy and the
remainder isl. When the square of the same positive integenvisletl by q, the

guotient is984 and the remainder

b) Determine whether the positive integer of ghjtexists.

.+ |no such intege, 163
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Question 20  (***+)

In the following questiorA, B andC are positive odd integers.

Show, using a clear method, that ...

a) ... A>+B%+C2+5is a multiple of8.

b) ... A2(A2+6) _ 7 is divisible by128.

c) ... A*- B*is a multiple of16.
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Question 21 (***¥)
Itis given that

a’+b’=c?, al bl

Show thata andb cannot both be odd.

1. proot
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Question 22

Let al
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(****)

with 5aI

a) Show that the remainder of the division af by 5 is either 1 or 4.

b) Given further thabl

8)

with 2bT ., deduce tha%(a"’- b“ﬁ
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(****)

Question 23
Itis given thatk is a positive integer.

a) If k- 2 divides k? + 4, determine the possible valueslof
It is further given that andb are positive integers.

b) Show that8a? - b> cannotequal 2017.

, k=3, 4, 6,10
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Question 24 (***¥)
Prove by induction thatihf -~ , n3 3, then

3">(n+1)°.
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Question 25  (***¥)

i.. The function f is defined as
f(n)° n(n3+ 21t 1), ni

Show thatf is even for allni

ii. The positive integek divides both2a+ 5b and3a+ 7b, whereal , bl

Show thatk must then divide botla andb.
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Question 26 (****)
Itis given thatk is a positive integer.

a) If k- 7 dividesk +5, determine the possible valueslof

The second part of this question is unrelated &dfitlst part.

b) By showing a detailed method, find the remaindethefdivision of62° + 26°
by 5.

[k=8, 9,10, 11, 13, 1,
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Question 27 (****)

I. The function f is defined as
f(n)o (r+ n)(n+5), n
Show thatf is multiple of 6 for all ni
il. The functiong is defined as
g(mn° A mA, m ,ni

Show thatg is divisible by3 for all mi , ni
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Question 28 (*****)
It is given that

f (m, n)° 2n‘( 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 29  (*****)

Prove that the sum of the squares of two distinsitijve integers, when doubled, it
can be written as the sum of two distinct squaralmers
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Question 30  (*****)
Show that the square of an odd positive integestgraharl is of the form

8T +1,

whereT is a triangular number.
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Question 31 (*¥****)
The product operatof), is defined as

Olu] = ww & b oy
The integerZ is asquare numberand defined as
R [
z=0) =oqnl EE 2
r=1

By considering the terms inside the product opernatgairs, or otherwise, determine
a possible value of.

You must show a detailed method in this question.

, [n=10
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Question 32 (*¥***¥)
Prove by induction that il , n3 3, then

n™t>(n+1)",
and hence deduce thatrif , n3 3, then

Un > ™¥n+1

1. [oroo]
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Question 33 (****¥)
It is given thatlla+13 is a multiple of 13 a, whereal , bl

It is then asserted th§t3+a)(11+b) is also a multiple of 13a.

Prove the validity of this assertion.
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