R, Venn diagrams for probability

ROBINSON Worked solutions

This topic online

&P :-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 5in B only 1, 3,9 outside both circles.

Write down two mistakes Kim has made.

1,3.9

(2 marks)
¢ ¢s even but not o multiple of S, %0 ok belongs ca A o(\(.:), not en A

:.nte.rszct'\on 6

E\/Q.r:) number cn the uncversal set must appear &J(.o.ct(.:’ once: Tis odd and not o

muLt:.pLe. of S, %0 ¢t should be outside both circles, but Kim has Lzoct «t out

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,u¢2land &={,2,3,¢ 9,8}

The catersection s £he aumbers ca both sets: {\, 2, 3, ¢}

The uacon contacns every aumber ca A or B (or both). 1is o J.uc‘tor °of 1%, s0 Tis en ®
ond the.re,o;ore. wAub
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a £€={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

A = {3,¢,19, |1} and & = {2,4,¢,4,10, '2}

Numbers in both sets: € and 12 9o N the tntersection

A OALJ: 3and 1.6 OI\LJ: 2,4, 9%,\0

The remotning numbers \, S, 7, \\ 9o ovtside bokth circles
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u 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 marks)

Plooth) = & _ 3
+O 20
Number who drink cof fee of tea or both = 4+ € + 11 = 3\

p(ool,iez or tea or \ootln) = ﬂ
40
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a 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 2 tn the intersection oc;.rst

Gzoaro.pkv on(.j

H:.story onty
Necther

Check

\T+D+0n+16
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= 2%3-9%=\5

= \9=-23 =1

S0

SO-I1S-8-1=\¢

(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)
&= {,3,5,7,9n,13,15,17,19}
A= {39157ndb={,35,7
3 and 1 are in both sets, so 'the.:, 90 wn the wntersection
A only: IS. B on(.j! I, S, 7. Ovkside both: 1, 13,17, 19
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£=1{1,2,3,4,56,728,9 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20}
A = {prime numbers} B = {odd numbers}

a. Write down the numbers that go in each region of a Venn diagram: 4 only, 4 and B, B only, and
neither.

b. A number is chosen at random from &, Find the probability that it isin A n B. (4 marks)

o)

A (premes): 2,3, 5, 7, 1,13,\7, 19

B (edd):1, 3,5, 7,9, 1,13,15,17, 19
A OALJ: 2

both: 3, 5,7, 1,13,17,19

% only: \, 1,\s

necther: 4, 6, 8,10, 12, \4, 1, 13, 20
checl:V+T+34+49=20V

)
pANBG = 1
20
b)
20
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n 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.

§

15

(5 marks)

Treoadmell ot\(.:)
Necther 0 -26-21-18 =15
Plaeither) = 1S _ 3

20 4

Yl -2\= 26 and we.aakts onl y= 39-21=12

Check

26+21 419 +\s = 80

n 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 not cat = 2 -1 =2
Cat but not &03 = 27-0=1I, %0 neikher=¢0-21-\-16=

\2
P(doq buk not cat) = 2! _ 7
3 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)

Tokal = 745 +%+10=30

(ANB) = 5 _
30 ¢
A s everyone nok wa A

T+ = g PA'=£=i
, 50 P(A) i

AU6oon‘km;As7+5’+% = zonopLe,soP(AU6)=1—°=i
30 3
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m £={1,2,3456789 10, 11,12}
A = {even numbers} B = {factors of 12}
a. List the members of A' n B.

b. List the members of (A U B)'.

c. A number is chosen at random from & Find the probability that it is in A n B, (4 marks)
A={2,u,¢ 3,10,12}

B={,2,3,4,¢12}

&) AN B odd and o pactorop 12

I, 3

o) (A U B): canecther

s,7, 9,0\

) ANG: evenbut not o pactor op 12

%, 10

P = 2
\2

|-

k)\,3b)5',7,“,llc)%

m 100 people went to a music festival.
58 saw band X.
45 saw band Y.
23 saw both bands.
a. Work out the number of people who saw neither band.

b. One person who saw band X is chosen at random. Work out the probability that this person also
saw band Y. (5 marks)

Xonly = 5'6-?.3=35'o.nd.‘fontj='+5-23=zz
Necther = 100-35 -23-22 =120
S people saw band X, and 23 of £hem also saw band Y

Plsow 3:.\/2.(\ saw X) = 2-_3
S
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m 80 students were asked which sports they play from football (F), rugby (R) and cricket (C).
4 students play all three sports.
12 students play football and rugby.
10 students play football and cricket.
9 students play rugby and cricket.
36 students play football.
29 students play rugby.
25 students play cricket.
a. Complete the Venn diagram to show the number of students in each region.

b. One of the 80 students is chosen at random. Work out the probability that this student plays
none of the three sports.

3 F R

17

(6 marks)

Put 4 tn the centre occrsk
an&ﬂonty=|1-q=8;Fo.nd.ConLj=lO-‘-l=6;Ro.nd.Coﬁ(.j
=9-4=95
Fontd=36-%-c-'+=|8;fLonLJ=z‘l-8-s--+=|2.;Cm(.3=
25-6-5-4=\0

Sum inscde the circles =18 +12 410+ 3 + ¢+ 5 + 4 = 63, s0 none =
80 - 63 =117

Plnone) = T
20
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m 90 people were asked which streaming services they use from A, B and C.

5 people use all three services.
14 people use A and B.

11 people use A and C.

13 people use B and C.

40 people use A.

35 people use B.

30 people use C.

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

b. One person who uses service A is chosen at random. Work out the probability that this person
also uses service C.

§ A B

18

(6 marks)

Put § cn the centre
Ao.n&%on(.j=\'-}-5'=“jAo.n&.Co(\(.J=ll-$=6;Bo.nd.CoM.J
=13-5=9%
AoALJ='+O-"l-6-S'=2.O,’604\LJ=‘5$-1-8-5’=I3)’CMLJ
=3%0-¢-23-5=1

Tascde the circles

204\ 34N +9+6+23+5 = 72,s0n0ne =0-72 =18

40 people vse A, and ¢+ 5 =1 of them alsouse C, s0 Pluses C

\

3‘we.n vses A) =
40O
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