Revision Sheet 11: Sets (3" Year - Unit 4)

Q1. Sets 1 - The Basics (15 Year - Unit 1 and 3™ Year Unit 5)

a) Name the shaded regions in each of the Venn Diagrams below:

i) ii) iii)
|
iv) v) vi) o —
P P P

b) Copy the Venn Diagram below and shade in the following regions:

() Pn@nR (i) P\QUR) (i) QUP\R) (v) (PUQ)
P

c) Three sets are given as follows:
X = {odd integers between 1 and 20 inclusive}
Y = {the first 5 prime numbers}
Z = {factors of 20}
(i) Write down the elements that are in each of the sets X,Y and Z.
(ii) Represent the information on a Venn Diagram.
(iii) List the elements in (X N Y)\Z.
(iv) What is #(Y U Z)?

d) At a local shop, 80 people bought crisps (C), 70 bought a drink (D), 25 bought both and 15
bought neither.

(i) Represent this information on a Venn Diagram.

(ii) How many people in total visited the shop?



Q2. Sets - More Word Problems

a) A total of 30 cars were stopped at a Garda checkpoint. 8 drivers had faulty lights (L) and
another 12 were stopped for speeding (S). 4 drivers had faulty lights and were speeding.
Draw a Venn Diagram to represent the checkpoint figures and write down how many drivers

were guilty of neither offence?

b) A particular class group were asked about the sports they played. 20 students said they
played Hurling (H), 14 said they played Gaelic (G). 6 students said they played neither and

8 students said they played both.

(i) Draw a Venn Diagram to represent this information.
(ii) How many students are in the class?

(iii) Use your diagram to write down how many students
do not play hurling.

(iv) How many play Gaelic only?

c) A class of 30 students is asked if they prefer beans (B)
or sausages (S). 22 say beans, 17 said sausages and 9 said
beans only.

(i) Show this information on a Venn Diagram.

(ii) How many preferred neither?

d) A group of 125 restaurant customers is asked if they
prefer pasta (P), rice (R) or quiche (Q). The following
information was gathered:

e 18 said they liked all three | e 68 liked pasta
e 34 liked pasta and rice e 53 liked rice

e 26 liked rice and quiche e 47 liked quiche
o 23 liked quiche and pasta

(i) Draw a Venn Diagram fo represent this information.
(ii) How many did not like any of the three foods?

(iii) How many liked pasta only?

(iv) How many liked rice and quiche, but not pasta?

(v) How many liked exactly one food?

e) In a school of 500 students, 280 students study German and 250 study French. The
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number of students who study neither language can be represented by x. The number of

students who study both languages is 3x.

(i) Represent this information on a Venn Diagram.
(ii) Calculate the value of x.

(iii) How many students study both languages?



Q3. Extra Challenge and Problem Solving

a) A group of people were asked which soccer team they supported. The options were
Fulham (F), Galway Utd (G) and Huddersfield Town (H). The results were:

36 said Fulham

40 said Galway Utd

54 said Huddersfield

14 said Fulham and Galway Utd

e 24 said Galway Utd and Huddersfield

e x people said Fulham and Huddersfield, but not
Galway Utd

e 8 people said all three

(i) Use the information above to fill out a Venn Diagram.
(ii) If 80 people were surveyed in fotal, calculate the value of x.

b) A number of people were asked if they preferred Coldplay or Metallica. The results are
shown in the Venn Diagram on the right below. Answer the questions alongside.

(ii) Calculate the maximum number of people who could have

been surveyed

(iii) Calculate the minimum number of people who could have

(i) How many people like Metallica only? M.

been surveyed.

c) Given that #U = 150, #4 = 35 and #B = 60, calculate the

foll

(i) the smallest value of z and the corresponding value of x
(ii) the largest value of z and the corresponding value of x.

S

d) In the given Venn Diagram, #4 =24, #B =16 and
#(A U B)' = 6. Use this diagram to find:
(i) the greatest value of #(A U B)

(ii)
(iii)

owing:

the greatest value of #U
the least value of #U.

N

120

e) In the given Venn Diagram, #U = u, #A = a, U= [u]

#B = b, #(ANB) = c and #(AU B)’

— Q. A[tll /\ ~ Blb

(i) Express u in terms of a,b,c and d. \

(ii) Express d in terms of u,a,b and c. [c] |
(iii) If ¢ = b, what can you say about the sets A and B? \
(iv) If b > a, what is the maximum value of ¢?

X / [d]

f) State if the following are true or false for three non-empty sets P, Q and Randalso P #
Q # R. Give a reason for your answer and use the words "commutative” or “associative” in

your explanations.
Statement True/False? Reason
(i) PNR=RNP
(ii) Q\R = R\Q
(ii)| PNR)NQ=PN(RNQ)
(iv)| QU(PUR)=(QUP)UR
v) R\(P\Q) = (R\P)\Q




Revision Sheet 11 Solutions:

QL
Q)i)ANB i) A\B iii) B’

b) See worked solutions

iv)PNQ

c) (i) X ={1,3,57911,13,15,17,19}, Y = {2,3,5,7,11}, Z = {1,2,4,5,10,20}

(ii) See worked solutions (i) {1}
d) i) See worked solutions (ii) 140
Q2.

a) 14 b) (i) See worked solutions
c) (i) See worked solutions (i) 4

d) (i) See worked solutions (i) 22

e) (i) See worked solutions (i) 15
Q3.

a) (i) See worked solutions (i) 12
b) (i) 75 (ii) 430 (iii) 355

c)({)x=0,z=55
d) (i) 40 (ii) 46 (iii) 30
e)(Du=a+b—c+d

f) (i) True (i) False  (iii) True

(i) x = 35,z = 90

(iv) 9

(ii) 32

(iii) 29

(iii) 45

(id=u—a—-b+c

(iv) True

(iii) B is a subset of A

(v) False

v) (PUQUR) Vi) R\(P U Q)
(iii) 12 (iv) 6
(iv) 8 (v) 56

(iv) Max = a
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  X = { 1 , 3 , 5 , 7 , 9 , 11 , 13 , 15 , 17 , 19 }


  Y = { 2 , 3 , 5 , 7 , 11 }


  Z = { 1 , 2 , 4 , 5 , 10 , 20 }
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