


OPENING PROBLEM

408 SETS (Chapter 21)

There were 50 people in a cinema. 20
people had bought popcorn, 35 had

bought a drink, and 15 had bought

both popcorn and a drink.

How many people in the cinema had bought:

² popcorn, but not a drink

² a drink, but not popcorn

² neither popcorn nor a drink?

A set is a collection of objects or things.

Consider the colours of the Olympic rings. They are

black, blue, red, yellow and green.

We can write these colours as the set

C =fblue, black, red, yellow, greeng.

We say:

“C is the set of colours of the Olympic rings.”

The objects or things in a set are called the elements or members of the set.

In the example above, blue is an element of the set C.

The elements of a set can take almost any form, including colours, numbers, letters, and

symbols. For example, the set of all multiples of 4 which are less than 30 can be written as

the set M = f4, 8, 12, 16, 20, 24, 28g.

SET NOTATION

² 2 means: ‘is a member of’ or ‘is an element of’ or ‘is in’ or ‘belongs to’

² =2 means: ‘is not a member of’ or ‘is not an element of’ or ‘is not in’ or

‘does not belong to’.

² n(A) means: ‘the number of elements in set A’.

For example, if M = f4, 8, 12, 16, 20, 24, 28g then 12 2 M , 19 =2 M , and n(M) = 7.

EQUAL SETS

Two sets are equal if they contain exactly the same elements.

SETSA

IB MYP_2

magentacyan yellow black

0 05 5

2
5

2
5

7
5

7
5

5
0

5
0

9
5

9
5

1
0
0

1
0
0 0 05 5

2
5

2
5

7
5

7
5

5
0

5
0

9
5

9
5

1
0
0

1
0
0

Y:\HAESE\IB_MYP2\IB_MYP2_21\408IB_MYP2_21.CDR Wednesday, 27 August 2008 4:29:23 PM PETER



SETS (Chapter 21) 409

SUBSETS

Set P is a subset of set Q if every element of P is also an element of Q. We write P µ Q.

For example, if A = f1, 3, 6g and B = f1, 2, 3, 5, 6, 7g, then every element of A is also

an element of B. We say that A is a subset of B, and write A µ B:

EMPTY SET

The empty set ? or f g is a set which contains no elements.

An example of an empty set is the set of multiples of 5 between 1 and 4.

The empty set is a subset of all other sets.

Let P be the set of all multiples of 6 less than 20, and Q be the set of

all even numbers less than 20.

a List the elements of P and Q.

b True or false: i 10 2 P ii 10 =2 Q iii 12 2 P?

c Find: i n(P ) ii n(Q).

d Is P µ Q?

EXERCISE 21A

1 List the elements of the set A, which is the set of all:

a positive whole numbers between 5 and 10

b odd numbers between 10 and 20

c months of the year

d factors of 30

e letters on the bottom row of a computer keyboard

f planets of the solar system

g letters which make up the word BASEBALL

h colours of keys on a piano

i square numbers between 50 and 60.

Example 1 Self Tutor

‘between and ’

and .

5 10

5 10

does not include

a P = f6, 12, 18g, Q = f2, 4, 6, 8, 10, 12, 14, 16, 18g
b i 10 is not an element of P , so 10 2 P is false.

ii 10 is an element of Q, so 10 =2 Q is false.

iii 12 is an element of P , so 12 2 P is true.

c i n(P ) = 3 fP has 3 elementsg
ii n(Q) = 9 fQ has 9 elementsg

d Every element of P is also an element of Q, so P µ Q.
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410 SETS (Chapter 21)

2 Find n(A) for each of the sets in 1.

3 Let P = f1, 5, 7, 8, 10g and Q = f1, 4, 5, 8, 9, 10g.

a Find i n(P ) ii n(Q).

b True or false:

i 8 2 P ii 8 =2 Q iii 9 2 P iv 3 =2 Q?

c Is P µ Q?

4 Suppose R = feven numbers less than 10g, S = ffactors of 24g, and

T = fprime numbers less than 15g.

a List the elements of R, S and T .

b Find: i n(R) ii n(S) iii n(T ).

c Is T µ S? d Is R µ S?

5 List all the subsets of:

a f5, 7g b fc, l, pg
6 Let A be the set of colours on spinner 1, and B be the set of colours on spinner 2.

Spinner 1 Spinner 2

a List the elements of A and B. b Is green 2 B?

c Find: i n(A) ii n(B). d Is A µ B?

7 Suppose P = f1, 6, 3, x, 9, 8, 12, 2g, Q = f3, 6, 7, 12g and Q µ P . Find x.

8 Are the following statements true or false?

a If A µ B then n(A) 6 n(B).

b If A µ B and B µ C, then A µ C.

9

When we are dealing with sets:

The universal set U is the set of all elements we are considering.

For example, if we are considering the letters of the English alphabet, the universal set is:

U = fa, b, c, d, e, f , g, h, i, j, k, l, m, n, o, p, q, r, s, t, u, v, w, x, y, zg
From this universal set we can define subsets of U , such as V = fvowelsg = fa, e, i, o, ug
and C = fconsonantsg = fb, c, d, f , g, h, j, k, l, m, n, p, q, r, s, t, v, w, x, y, zg.

COMPLEMENT OF A SETB

List all the subsets of fw, x, y, zg.
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SETS (Chapter 21) 411

The complement of a set A is the set of all elements of U that are not elements of A.

The complement of A is written A0.

For example:

² if U = f1, 2, 3, 4, 5, 6, 7, 8, 9g and A = f2, 3, 5, 7g, then A0 = f1, 4, 6, 8, 9g
² if U = fletters of the English alphabetg, V = fvowelsg and C = fconsonantsg then

V is the complement of C, and C is the complement of V .

Let U = f0, 1, 2, 3, 4, 5, 6g. Find A0 if A is:

a f0, 2, 5, 6g b ffactors of 6g c fwhole numbers which are < 3g

a A = f0, 2, 5, 6g
) A0 = f1, 3, 4g

b A = f1, 2, 3, 6g
) A0 = f0, 4, 5g

c A = f0, 1, 2g
) A0 = f3, 4, 5, 6g

If U = fwhole numbers between 1 and 20g, find the complement of:

a A = feven numbersg b B = fprime numbersg

a A0 = fodd numbers in Ug
= f3, 5, 7, 9, 11, 13, 15, 17, 19g

b B0 = fnon-prime numbers in Ug
= f4, 6, 8, 9, 10, 12, 14, 15, 16, 18g

EXERCISE 21B

1 Let U = f1, 2, 3, 4, 5, 6, 7, 8, 9g. Find the complement of:

a A = f1, 4, 7g b B = f2, 3, 4, 5, 9g
c C = f5, 1, 9, 7g d D = f2, 4, 6, 8g

2 Suppose U = fwhole numbers between 0 and 15g, P = ffactors of 10g and

Q = fprime numbers less than 15g. List the elements of:

a P b Q c P 0 d Q0

Example 3 Self Tutor

Example 2 Self Tutor

The set of whole
numbers

and does not
include or .

between 1

20

1 20
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412 SETS (Chapter 21)

3 Consider the list of sports at a school sports day. Let B
be the set of sports that are played with a ball.

a List the elements of:

i U ii B iii B0.

b What do the elements of B0 represent?

4 Consider the letters of the English alphabet. Let A be the set of letters which make

up the word “MATHEMATICS”, and B be the set of letters which make up the word

“GEOGRAPHY”. List the elements of:

a A b B c A0 d B0

5 Let U = fwhole numbers between 0 and 10g,

A = fmultiples of 3 which are less than 10g, and B = fodd numbers less than 10g.

a List the elements of:

i U ii A iii A0 iv B v B0

b Find:

i n(U) ii n(A) iii n(A0) iv n(B)

v n(B0) vi n(A) + n(A0) vii n(B) + n(B0):

c Copy and complete:

For any set A within a universal set U , n(A) + n(A0) = n(::::):

6 Find A0 if A = U:

Friends Jacinta and Kaitlin work at the same coffee shop. Jacinta works from Tuesday to

Friday, and Kaitlin works from Thursday to Saturday.

Let J = fTuesday, Wednesday, Thursday, Fridayg be the set of days Jacinta works,

and K = fThursday, Friday, Saturdayg be the set of days Kaitlin works.

By inspecting the sets we can see that Thursday and Friday are in both sets, which means

Jacinta and Kaitlin both work on Thursday and Friday.

We say the set fThursday, Fridayg is the intersection of sets J and K.

The intersection of two sets A and B is the set of elements that are in both set A
and set B.

The intersection of sets A and B is written A \B.

Suppose you want to know the days that at least one of the girls work. By inspecting the

sets, we can see that either Jacinta or Kaitlin or both work on the days Tuesday, Wednesday,

Thursday, Friday and Saturday.

INTERSECTION AND UNIONC
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SETS (Chapter 21) 413

We say the set fTuesday, Wednesday, Thursday, Friday, Saturdayg is the union of sets J
and K.

The union of two sets A and B is the set of elements that are in either set A or set B.

Elements in both A and B are included in the union of A and B.

The union of sets A and B is written A [B:

Let A = f1, 2, 4, 5, 7g and B = f2, 3, 5, 8g. Find: a A \B b A [B.

a A \B = f2, 5g f2 and 5 are elements of both setsg
b A [B = f1, 2, 3, 4, 5, 7, 8g felements of either A or B or bothg

Let P = fb, c, f , g, hg and Q = fc, d, g, ig. Find:

a P \Q b P [Q

a P \Q = fc, gg fc and g are elements of both setsg
b P [Q = fb, c, d, f , g, h, ig felements of either P or Qg

EXERCISE 21C

1 A = f10, 12, 14, 16g and B = f11, 12, 13, 14g. Find:

a A \B b A [B

2 Find C \D and C [D for:

a C = f5, 6, 9, 11, 13g,

b C = fa, c, d, m, p, rg, D = fd, f , l, p, tg
c C = fRome, Tokyo, London, New Yorkg, D = fTokyo, Paris, Rome, Cairog.

3 Suppose X = fsquare numbers less than 20g and Y = ffactors of 20g. Find:

a X \ Y b n(X \ Y ) c X [ Y d n(X [ Y )

4 Betty has roses and daisies in her garden. Her roses flower every year from March to

August, and her daisies flower from May to November. Let R be the set of months that

the roses flower, and D be the set of months that the daisies flower.

a State the universal set U in this case.

b List the elements of R and D.

c Find R \D. What does this set represent?

d Find R [D. What does this set represent?

e Find (R [D)0. What does this set represent?

Example 5 Self Tutor

Example 4 Self Tutor

D = f4, 6, 7, 11, 13, 15g
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414 SETS (Chapter 21)

5 Suppose P = fmultiples of 3 which are less than 10g and Q = ffactors of 18g.

a List the elements of P and Q.

b Is P µ Q?

c Find: i P \Q ii P [Q:

d Copy and complete: If P µ Q, then P \Q = :::::: and P [Q = :::::: :

6 Rosanne is baking biscuits and cake

for a special afternoon tea. The

ingredients needed for her recipes are

shown alongside. Let B be the

set of ingredients needed to make

the biscuits, and C be the set of

ingredients needed to make the cake.

a List the elements of B and C.

b

c Find B [C.

d

Lisa works at the same coffee shop as Jacinta and Kaitlin. Lisa works from Monday to

Wednesday and we represent this by the set L = fMonday, Tuesday, Wednesdayg. We

remember that the days Kaitlin works are represented by K = fThursday, Friday, Saturdayg.

Looking at the sets, we can see there are no days that both Lisa and Kaitlin work. Since

there are no days that are elements of both K and L, K \ L = ?. We say that K and L
are disjoint sets.

Two sets A and B are disjoint if they have no elements in common. If A and B are disjoint

then A \B = ?.

For example, if A = f1, 4, 7, 9g and B = f2, 3, 8g, then A \B = ? and A and B
are disjoint.

A = f2, 4, 7, 10g, B = fprime numbers less than 10g and C = ffactors of 15g.

a Find: i A \B ii A \C iii B \C.

b Which two sets are disjoint?

DISJOINT SETSD

Example 6 Self Tutor

BISCUITS

1 cup flour
150g butter

1 tbsp vanilla
1 egg

1 tbsp cinnamon

�

CAKE

100g butter
150g sugar
150g flour

2 eggs
4 tbsp milk

2 tbsp lemon juice

�

�

�

How many different ingredients will
Rosanne use in her baking? How does your
answer relate to ?B C[

Find What does this set represent?B C:\
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DISCUSSION DISJOINT SETS

SETS (Chapter 21) 415

A = f2, 4, 7, 10g, B = f2, 3, 5, 7g, C = f1, 3, 5, 15g
a i A \B = f2, 7g f2 and 7 are common to A and Bg

ii A \C = ? fno elements are common to A and Cg
iii B \C = f3, 5g f3 and 5 are common to B and Cg

b A and C have no elements in common, so A and C are disjoint.

EXERCISE 21D

1 True or false:

a f1, 4, 7, 10g and f2, 5, 8, 11g are disjoint

b fk, m, p, x, zg and fh, p, r, t, ug are disjoint

c f#, !, ¨, ¤g and f², ", %g are not disjoint

d f8, 10, 15, 16, 20g and f1, 3, 4, 8g are not disjoint?

2 Suppose A = fmultiples of 4 between 0 and 25g, B = fsquare numbers less than 20g,

C = ffactors of 21g and D = fprime numbers less than 20g.

a List the elements of A, B, C and D.

b Which pairs of sets are disjoint?

3 At an international convention, most of the delegates can speak multiple languages.

Eduardo can speak Portugese, Spanish and Japanese. Fernando can speak Spanish and

French. Gordon can speak English and French. Huan can speak Chinese, Japanese and

English.

Let the sets E, F , G and H be the sets of languages spoken by Eduardo, Fernando,

Gordon and Huan respectively.

a List the elements of E, F , G and H .

b

c Which language would be spoken between:

i Eduardo and Huan ii Gordon and Fernando?

d Explain why delegates cannot communicate with each other if their language sets

are disjoint.

e Which delegates cannot communicate with each other?

Explain why the following statements are true:

² A and A0 are disjoint sets

² If A and B are disjoint sets, then n(A [B) = n(A) + n(B):

Find: i E\F ii E\G iii E\H iv F \G v F \H vi G\H .
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416 SETS (Chapter 21)

We can represents sets visually using Venn diagrams.

For A = f1, 4, 8g and U = f1, 2, 3, 4, 5, 6, 7, 8, 9g,

the Venn diagram is:

If A is a subset of B, we place a circle representing

A completely within the circle representing B. Every

element of A is also an element of B.

The intersection of two sets A and B is represented

by the region where the circles representing A and B
overlap. Elements in this region are elements of both

A and B.

The union of two sets A and B is represented by the

region inside one or both of the circles representing

A and B. Elements in this region are elements of

either A or B.

Disjoint sets A and B are represented by two circles

which do not overlap. There are no elements that are

members of both A and B.

VENN DIAGRAMSE

Start by drawing a
rectangle for and a
circle for . Place the
elements of inside

the circle and all other
elements outside it.

U
A

A

A consists of a universal set
represented by a rectangle, and sets within it that are
generally represented by circles.

Venn diagram U

U

A'

A

A B

U

A B\

B

A

U

A Bµ

U

2

3 7

9

6
5

1

4

8

A

A B
U

A B

U

A B[

The of a set is represented by the
region outside the circle which represents .

complement A
A
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SETS (Chapter 21) 417

Let U = f1, 2, 3, 4, 5, 6, 7, 8g. Draw a Venn diagram to represent:

a C = f2, 3, 7g b A = f1, 3, 4, 6g, B = f2, 3, 6, 8g

a C = f2, 3, 7g
C 0 = f1, 4, 5, 6, 8g

b A \B = f3, 6g
A [B = f1, 2, 3, 4, 6, 8g

Let U = f1, 2, 3, 4, 5, 6g. Draw a Venn diagram to represent:

a A = f2, 5g, B = f1, 2, 4, 5, 6g b A = f1, 3, 6g, B = f2, 4g

a Every element in A is also in B,

so A µ B.

b A\B = ?, so A and B are disjoint

sets.

EXERCISE 21E

1 Let U = f1, 2, 3, 4, 5, 6, 7, 8, 9g. Draw a Venn diagram to represent:

a A = f1, 5, 6, 9g b A = f2, 4, 5, 8g, B = f3, 4, 6, 9g
c A = f3, 4, 5, 6, 7g, B = f5, 6, 7, 8, 9g
d A = f1, 5, 9g, B = f2, 3, 7g.

2 Let U = fa, b, c, d, e, f , g, h, i, jg. Draw a Venn diagram to represent:

a P = ff , a, c, eg, Q = fh, e, a, dg
b P = fc, d, f , g, i, jg, Q = fd, g, jg.

Example 8 Self Tutor

Example 7 Self Tutor

It is a good idea to
put elements in the
intersection on the
Venn diagram first.

C

U

2

3

7

1

4

6

5

8

A B

U
5

4

1
3

6
7

8

2

A

B

U
3

2
5

1

6

4

A B

U

1

3

6

2
4

5
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418 SETS (Chapter 21)

3 Consider the coffee shop workers Jacinta and Kaitlin from page 412.

J = fTuesday, Wednesday, Thursday, Fridayg and K = fThursday, Friday, Saturdayg.

a State the universal set U .

b Represent the sets J and K on a Venn diagram.

4 Determine which form of Venn diagram would be most appropriate to represent the

following sets A and B.

A B

C D

a A = fwhole numbers from 1 to 10g, B = fwhole numbers from 5 to 15g
b A = fmultiples of 6g, B = fmultiples of 3g
c A = fpeople aged under 30g, B = fpeople aged over 50g
d A = fpeople aged over 30g, B = fpeople aged over 50g
e A = fpeople aged over 30g, B = fpeople aged under 50g
f A = fodd numbersg, B = feven numbersg
g A = fmultiples of 3g, B = fmultiples of 5g
h A = fpeople born in Chinag, B = fpeople born in Franceg
i A = fpeople born in Chinag, B = fpeople born in Asiag
j A = ffactors of 100g, B = ffactors of 50g.

5 Suppose U = fwhole numbers from 1 to 15g, A = ffactors of 12g and

B = feven numbers less than 15g.

a List the elements of A and B.

b Find: i A \B ii A [B.

c Draw a Venn diagram to illustrate the sets.

d How many elements are in: i A but not B ii B iii either A or B?

Shade the region of a Venn diagram representing:

a in A and B b in A but not in B.

Example 9 Self Tutor

U

A B

U

A B

U

A

B

U

A B

A B

U
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SETS (Chapter 21) 419

a

Elements in this region are in both

A and B.

b

Elements in this region are in A but

not in B.

6 On separate Venn diagrams like the one

illustrated, shade the region representing:

a in A

b in B but not in A

c in A or B

d not in B.

7 Describe in words the shaded region:

a b c

We can use Venn diagrams to solve problems. This is done by finding the number of

elements in each region.

To indicate how many elements are in each region of a

Venn diagram, we place brackets around the numbers.

For example, in the Venn diagram alongside there are

5 elements in both A and B, 2 elements in A but

not B, 4 elements in B but not A, and 1 element in

neither A nor B.

In total there are 2 + 5 = 7 elements in A, and

5 + 4 = 9 elements in B.
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420 SETS (Chapter 21)

There are 30 houses on a street. 16 of the houses have a burglar alarm, 22 houses have

a smoke alarm, and 10 houses have both a burglar alarm and a smoke alarm.

a Place this information on a Venn diagram.

b How many houses on the street have:

i a burglar alarm but not a smoke alarm

ii either a burglar alarm or a smoke alarm?

a Let B represent the set of houses with burglar alarms, and S represent the set of

houses with smoke alarms.

Since 16 houses have

burglar alarms, there must

be 6 houses in this region

so that 6 + 10 = 16.

We first place a (10) in the

intersection to indicate 10
houses have both alarms.

b i There are 6 elements in B but not in S.

) 6 houses have a burglar alarm but not a smoke alarm.

ii There are 6 + 10 + 12 = 28 elements in either B or S.

) 28 houses have either a burglar alarm or a smoke alarm.

EXERCISE 21F

1 A group of 15 friends are discussing which foods they like. 10 of them like chocolate,

9 of them like ice cream, and 6 like both these foods.

a Place this information on a Venn diagram.

b How many people in the group like:

i ice cream but not chocolate ii chocolate but not ice cream

iii neither food iv chocolate or ice cream?

2 Police conducted a safety check of 80 cars. They found that 15 cars had faulty brakes

and 25 cars had faulty tyres. 10 of the cars had both faulty tyres and faulty brakes.

a Place this information on a Venn diagram.

b How many cars had:

i faulty tyres but not faulty brakes

ii neither faulty tyres nor faulty brakes

iii either faulty tyres or faulty brakes?

Example 10 Self Tutor

B S

U

(6) (10) (12)

( )�

1

2

Since 6 + 10 + 12 = 28,

and there are 30 houses

in total, there must be 2
houses in neither B nor S.

4

Since 22 houses have

smoke alarms, there must

be 12 houses in this region

so that 12 + 10 = 22.

3

IB MYP_2

magentacyan yellow black

0 05 5

2
5

2
5

7
5

7
5

5
0

5
0

9
5

9
5

1
0
0

1
0
0 0 05 5

2
5

2
5

7
5

7
5

5
0

5
0

9
5

9
5

1
0
0

1
0
0

Y:\HAESE\IB_MYP2\IB_MYP2_21\420IB_MYP2_21.CDR Tuesday, 26 August 2008 11:17:10 AM PETER



SETS (Chapter 21) 421

3 In a class of 24 students, 13 own a bike, 9 own a skateboard, and 5 own both items.

a Place this information on a Venn diagram.

b How many students in the class own:

i a bicycle but not a skateboard ii neither a bicycle nor a skateboard

iii a bicycle or a skateboard?

4 Jane went to the library and borrowed a book which was 40 pages long. Unfortunately

her dog ripped 13 of the pages, and a leaking pen stained some of the pages. 6 pages

were both ripped and stained, and 22 pages were not damaged at all.

a Copy and complete the Venn diagram

alongside.

b How many of the pages were:

i stained

ii ripped but not stained

iii ripped or stained?

5 Troy went on a holiday to England for 21 days. It rained on 15 of the days and was

windy on 9 of the days. There were only 4 days when it was neither rainy nor windy.

a Present this information on a Venn diagram.

b On how many days was it:

i both rainy and windy ii windy but not rainy

iii either rainy or windy, but not both?

Venn diagrams can also be used to calculate probabilities.

The Venn diagram shows the injuries sustained

by a team of footballers in their careers. Each

dot represents one footballer. K represents the

footballers who have had an injured knee, and

A represents the footballers who have had an

injured ankle.

a How many footballers are there in the team?

b If a footballer from the team is selected at random, find the probability that the

footballer has had:

i an injured knee ii an injured ankle, but not an injured knee

iii either injury iv both injuries.

Example 11 Self Tutor
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422 SETS (Chapter 21)

The number of elements in each region are:

a There are 9 + 4 + 5 + 3 = 21 footballers in the team.

b i Of the 21 footballers in the team, 9 + 4 = 13 have had an injured knee.

) P(randomly selected player has had an injured knee) = 13
21

ii 5 players have had an injured ankle but not an injured knee.

) P(random player has had an injured ankle but not an injured knee) = 5
21

iii 9 + 4 + 5 = 18 players have had either an injured knee or an injured ankle.

) P(randomly selected player has had either injury) = 18
21

iv 4 players have had both an injured knee and an injured ankle.

) P(randomly selected player has had both injuries) = 4
21

.

EXERCISE 21G

1 The Venn diagram alongside shows the items

collected by members of a collectors club. Each

dot represents one member. B represents the

members who collect baseball cards, and C
represents the members who collect coins.

a How many members does the club have?

b If a member of the club is chosen at random, find the probability that the member

collects:

i baseball cards but not coins ii coins iii exactly one of the items.

2 Wen has put 38 photographs into an album. His friends are in 28 of the photos, and his

pets are in 15 of the photos. 8 of the photos contain both his friends and his pets.

a Place this information on a Venn diagram.

b Find the probability that a randomly selected photograph contains:

i his friends but not his pets

ii either his friends or his pets

iii neither his friends nor his pets.

3 A gym has 75 members. 42 members attended

the aerobics classes, 24 members attended

both the aerobics and weights classes, and 21
members do not attend either class.

a Copy and complete the Venn diagram

alongside.

b Find the probability that a randomly selected gym member attends:

i weights classes ii weights classes but not aerobics classes

iii aerobics classes but not weights classes.
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REVIEW SET 21A

SETS (Chapter 21) 423

4

a Place this information on a Venn diagram.

b Find the probability that a randomly selected student had:

i their mother but not their father in the audience

ii neither parent in the audience

iii exactly one parent in the audience.

5 There are 18 items on a restaurant menu. 6 of

these contain peanuts, 7 contain egg, and 2 contain

both peanuts and egg.

a Place this information on a Venn diagram.

b Charles will have an allergic reaction if he

eats either peanuts or egg. If he randomly

selects an item from the menu to eat, find

the probability that he will have an allergic

reaction.

² complement ² disjoint sets ² element ² empty set

² equal sets ² intersection ² member ² set

² subset ² union ² universal set ² Venn diagram

1 List the elements of the set of all multiples of 6 between 20 and 50.

2 Suppose P = ffactors of 36g and Q = fsquare numbers less than 20g.

a List the elements of P and Q.

b Find: i n(P ) ii n(Q):

c Is Q µ P?

d True or false: i 12 2 P ii 25 2 Q iii 24 =2 P?

3 Consider the set of uppercase letters in the English alphabet. Let A be the set of

letters which consist of straight edges only. Let V be the set of vowels.

a List the elements of:

i A ii A0 iii V .

b Find:

i n(A) ii n(A0) iii A \ V iv A0 \ V:

4 Suppose S = fmultiples of 3 between 8 and 28g and

T = fodd numbers between 8 and 28g.

a List the elements of: i S ii T:

b Find:

i S \ T ii S [ T iii n(S \ T ) iv n(S [ T ):

KEY WORDS USED IN THIS CHAPTER

30 23
18 15

students took part in a school concert. students had their mother in the audience,
students had their father in the audience, and students had both parents in the

audience.
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REVIEW SET 21B

424 SETS (Chapter 21)

c True or false:

i 18 2 S ii 25 2 T iii 24 2 S \ T iv 16 2 S [ T ?

5 True or false?

If A and B are disjoint sets, and B and C are disjoint sets, then A and C are also

disjoint sets.

6 Suppose A = f1, 2, 7, 9g, B = f2, 5, 6, 7g, C = f3, 4, 5, 8g, D = f1, 3, 4, 9g,

and E = f2, 6, 7, 9g. Which pairs of sets are disjoint?

7 Consider the set of whole numbers from 1 to 9.

Let A = fodd numbers between 0 and 10g and

B = fprime numbers between 0 and 10g.

a Find: i A [B ii A \B:

b Illustrate the sets A, B and U on a Venn diagram.

8 On separate Venn diagrams, shade the regions

representing:

a not in X b in X but not in Y .

9 90 students from one school took part in a Mathematics competition and a Science

competition. 12 of the students won a prize in the Mathematics competition, and 17
won a prize in the Science competition. 6 students won prizes in both competitions.

a Display this information on a Venn diagram.

b The students who won a prize all attended an awards presentation. How many

students attended the presentation?

10 There are 67 paintings hanging in the local art gallery. 18 of these are self-portraits.

32 are paintings from Europe. 10 of the paintings are self-portraits from Europe.

a Display this information on a Venn diagram.

b Determine the probability that a randomly selected painting is:

i a self-portrait but not European

ii neither a self-portrait nor European.

1 List the elements of the set of all:

a multiples of 7 between 0 and 50 b common factors of 50 and 75.

2 For the following sets, determine whether P µ Q:

a P = f1, 5, 7g, Q = f1, 3, 5, 6, 7, 8g
b P = ?, Q = fe, f , gg
c P = f#, !, ¨g, Q = f@, #, =, ¨, $g

X Y

U
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SETS (Chapter 21) 425

d P = fred, blue, yellow, greeng, Q = fyellow, red, green, blueg
e P = fmultiples of 4 less than 100g, Q = fmultiples of 8 less than 100g.

3 Let U = f1, 2, 3, 4, 5, 6, 7, 8, 9g, A = f2, 9g and B = f1, 2, 8, 9g.

a Find the complement of: i A ii B:

b Is A µ B? c Is B0 µ A0?

4 Suppose P = fmultiples of 6 less than 40g and Q = ffactors of 48g.

Find P \Q and P [Q.

5 Twins Roger and Stephen are organising a joint

birthday party. Each makes a list of people they

want to invite to the party.

Let R be the set of people Roger wants to invite,

and S be the set of people Stephen wants to

invite.

a List the elements of R and S.

b Find R\S. What does this set represent?

c Find R [ S and n(R [ S). How many

guests will be invited to Roger and Stephen’s

party?

6 Which of the following sets are disjoint?

a A = f1, 5, 7, 12g, B = f2, 6, 7, 11, 13g
b A = fmultiples of 7 which are less than 50g,

B = fmultiples of 8 which are less than 50g
c A = fpeople who own a carg, B = fpeople who own a bicycleg
d A = fpeople whose favourite drink is milkg,

B = fpeople whose favourite drink is waterg.

7 Let U = f1, 2, 3, 4, 5, 6, 7, 8, 9g. Draw Venn diagrams to illustrate the following

sets:

a P = f1, 5, 6, 7, 9g, Q = f2, 4, 5, 8, 9g
b P = fmultiples of 4 which are less than 10g,

Q = feven numbers less than 10g
c P = fmultiples of 3 which are less than 10g, Q = ffactors of 10g.

8 Describe in words the shaded regions:

a b

Michael
Bradley
Craig
Sally

Alistair
Kylie
Emma
Nigel

STEPHEN

Nigel
Kylie
David
Sam
Craig
Luke

ROGER

William
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426 SETS (Chapter 21)

9 Of the last 30 days when Maria has driven to work, she has been delayed at a railway

crossing on 8 of these days, and been late to work on 13 days. Every time she was

delayed at the railway crossing, she was late for work.

a Display this information on a Venn diagram.

b

i arrive late even though she was not delayed at the railway crossing

ii get to work on time?

10 40 people were sunbathing on a beach. 28 people were wearing a hat, 20 people were

wearing a hat and sunscreen, and 3 people were wearing neither a hat nor sunscreen.

a Place this information on a Venn diagram.

b Find the probability that a randomly selected person on the beach was wearing:

i a hat but not sunscreen ii sunscreen but not a hat

iii sunscreen.

On how many days did Maria:
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