R, Venn diagrams and set notation

ROBINSON Worked solutions

This topic online

&P :-0.2345678910

P = {prime numbers}

0 = {odd numbers}
a. List the members of P n 0.
b. List the members of P U 0.

c. List the members of P'. (3 marks)
p={2,3,5,7}
0={,3,s,7,1}
o) tn bokh
{3, s, 1}
b) ca eckher
{1,2,3,s5,1,1}
¢) not in P

{4, 6,8, 9,103
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ED -0.2345678910

A = {even numbers} B = {multiples of 5}
Kim draws a Venn diagram. She puts:
2,4,8inAonly 6,10 in the intersection of Aand B 5inBonly 1,3, 9 outside both circles.

Write down two mistakes Kim has made.

1,3.9

(2 marks)
6 s even but not o multiple of S, s0 ot be.(.w\ss in A oALJ, aot wn A

intersection &

Evuj aumber tn the vaiversal set must appear exactly once: T is odd and not o

multiple of S, 0 it should be outside both circles, but Kim has (.!,ock ot ovt

n A = {factors of 12} B = {factors of 18}
a. List the members of A n B.

b. Is 9 a member of A U B? Give a reason for your answer. (3 marks)
A={,2,3,4,61}and®={,2,3,¢ 19,18}

The catersection cs the aumbers wn both sets: {1, 2, 3, ¢}

The vacon conkains every aumber cn A or & (or both). 1 s a J,a.otor of I8, so T in B
ond kke.re.l,ore. wAuB
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u £€={1,23,45672879710, 11,12}
A = {multiples of 3} B = {even numbers}

Complete the Venn diagram.

3

2,4,8,10

1,5 7,11

(3 marks)
A= {3,¢912}and &={2,4,¢,9,10,12}
Numbers in both sets: ¢ and 12 90 A the intersection
A OALJ: 3and 1.6 on(.JZ 2,4%,%,\0

The remacacng numbers \, S, 7,1l 90 ovtside both circles

a 40 people were asked whether they drink coffee (C) and whether they drink tea (D).
14 drink coffee only, 6 drink both, 11 drink tea only and 9 drink neither.
One of the 40 people is chosen at random.
a. Find the probability that this person drinks both coffee and tea.
b. Find the probability that this person drinks coffee or tea or both.

3

(3 marks)

p(bo‘kk) = i = 3
“+0 20
Number who dronk cofpee of teo orboth = \ 4+ ¢+ =3\

P(cop pee or tea or Doth) = ﬂ
tF s
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n & = {integers from 1 to 12}

A = {even numbers}
B = {factors of 12}
a. List the members of A n B.
b. List the members of A U B.
c. Work out n((A U B)). (4 marks)

A={2,u4,¢ 9,102}
B=0,2,3,u4,¢ 2}
a.) wn both

{2, 4, ¢, 2}

b) cn either
{1,2,3,4,6,%,10, 12}
¢) 8 in the vacon

12-%=4

c.)'-}

30 students were asked whether they play football (F) or hockey (H). 18 play football, 12 play hockey
and 5 play neither.

a. How many students play both?
b. How many play football only?
c. One student is chosen at random. Find the probability that they play hockey only. (4 marks)

)

30 -5 =25 p(.o.d o sport

B8+i12-25=5S

o)

R=-5=\3

e)

koc\n.e.:’ onLJ =12-5=7

p=

30

) SL)13e) -
3o
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n There are 50 students in a year group.

23 study geography (G).
19 study history (H).

8 study both geography and history.

Complete the Venn diagram to show the number of students in each region.

§

16

Put % cn the catersection J,arst

Gzoaro.phv on(.v

Hiskorj onLJ
Necther

Check

\S+ D+ +16
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SO

SO-IS-2-U=16

(4 marks)
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n & = {odd numbers between 0 and 20}
A = {multiples of 3} B = {numbers less than 10}

Draw a Venn diagram to show the sets A and B, putting every member of & in the correct region.

3

11,13,17,19

(4 marks)

{1,3,5,7,9,1,13,15,17, 19}

= {3,95}andab={,3,5,7,9

3 and T are tn both sets, so tkzj g0 <A the intersection
A oA(.JI 5. 6 oa(.:): \, S, 1. Ovtside both: 11, 13, 17,19

3
A
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m A gym has 80 members.

47 members use the treadmill (T).
39 members use the weights (W).
21 members use both the treadmill and the weights.
a. Complete the Venn diagram to show the number of members in each region.

b. One of the 80 members is chosen at random. Work out the probability that this member uses
neither the treadmill nor the weights.

3
T w
15
(5 marks)
Treadmill °“('J = Y47 -2\ = 26 and we.isl-\'l:s N\LJ =31-21=1%
Necther = 80-2¢-21-18=15
Placither) = S _ 3
8o \é
Check
26+t21+ 12 +1S5 = 80
m 60 people were asked whether they have a dog (D) or a cat (C).
32 people have a dog.
27 people have a cat.
11 people have both a dog and a cat.
a. Work out the number of people who have a dog but not a cat.
b. Work out the number of people who have neither a dog nor a cat.
c. One of the 60 people is chosen at random. Work out the probability that this person has a dog
but not a cat. (5 marks)

003 but nok cat = 32 - = 21

Cat but not ¢03 = 27-N=1§,s0neither=¢0-21-n1~-\=

12
P(doq buk not cat) = 2! - T
J ¢O 20
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m The Venn diagram regions for sets A and B contain these numbers of people:
Aonly:7 AnB:5 Bonly:8 outside both: 10
One of the people is chosen at random.
a. Find P(A n B).
b. Find P(A").
c. Find P(A U B).

10
(5 marks)
Total = 7454+ +10 =30
pANB = 5 _
30 ¢
A s everyone not in A
2110 = 3, P(A) = B3
30 S
AUB contans 74548 = , 4 peopte, so P(A U B) = _7;2 = %
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