Methods 4.1 Probability and Venn diagrams
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c Key Points

When working out probabilities from a Venn diagram:

@ P(A) represents the probability that the item is in set A

@ P(A’) represents the probability that the item is notin set A

@ P(A’) =1-P(4)

@ P(A N B) represents the probability that the item is in both set A and set B

@ P(A U B) represents the probability that the item is in set A or in set B or in both sets.

m The Venn diagram shows the integers from 4 to 12. &

A number is taken at random from those shown on the Venn diagram.
Find: a P(A) b P(A) ¢ P(ANB).

There are 9 numbers in total in the Venn diagram so 9 goes on the bottom of
a PA)=2 the fraction.
There are 5 numbers altogether in set A so 5 goes on the top of the fraction.

b P(A")= % There are 4 numbers that are not in set A.
Alternatively, work out 1 — g

c PANB) =%

|

There are 2 numbers in both A and B. )
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A number is chosen at random from those shown on the Venn diagram.

Find: a P(B) b PANB) ¢ P(AUB)

The Venn diagram shows the whole numbers from 1 to 10.

A number is chosen at random from those shown on the Venn diagram.

Find: a P(D) b P(D’) ¢ P(CND) d P(CUD)

a OnaVenn diagram show:
the whole numbers from 1 to 12
set E'where £ = {2, 4,6, 8, 10, 12}
set Fwhere F ={1,2,3,4,6,12}

b A numberis chosen at random from those in the Venn diagram. Find:
i P(E) ii P(F') iii PIENF) iv P(EUF)

a Draw a Venn diagram to show:
¢ = {integers from 10 to 20}
E = {even numbers}
M = {multiples of 5}

b Anumberis chosen at random from those in the Venn diagram. Find:
i P(M) i PIENM) iii PIEUM) ivP(E'NM) v PENM)

€ = {integers from 1 to 20}
M = {multiples of 4}
F = {factors of 20}

A number is chosen at random from the universal set, €.
Work out:

a P(M) b P(F') c P(MNF) d P(MUF)

e PM" N A
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m The Venn diagram shows information about the students in Year 12.

B = {students who take Biology}
C = {students who take Chemistry}

19

44

If a student is chosen at random work out:

a P(B) b P(BNC) ¢ P(CNB) d P(BUC)
e
49+ 44+ 17 + 7 =117 there are 117 students in Year 12,
a P(B) - 51 £ so the bottom number of each fraction will be 117.
117 44 + 7 = 51 s0 51 students study Biology.
g
e
b PBNC) = 7 ¢ 7 is in the intersection. This shows that 7 students
117 L study Biology and Chemistry.
no 17, ( . .
c P(C NB") = 17 L There are 17 students who study Chemistry and not Biology.
_ 5 ( _ .
d PBBUC) = 77 17 + 7 + 44 = 68 s0 68 students study Biology or

Chemistry (or both).

The Venn diagram shows information about their answers.
A student is chosen at random. Work out:

a P(7)

b P(C)

¢ P(TNC)
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In a group of 42 people, 13 belong to a badminton club, 19 belong to a tennis club and 7 belong to
both a badminton and a tennis club.

a Draw a Venn diagram to represent this information.
A person is chosen at random from this group.
b Find the probability that this person:
i does not belong to a badminton club
ii does not belong to either a badminton or a tennis club
iii belongs to a tennis club but not a badminton club.

H There are 26 students in a tutor group. Of these students 11 study History, 17 study PE and 6 students
study both History and PE. A student is chosen at random. Work out the probability that this student
studies:

a History b PE ¢ History but not PE d neither History nor PE.

n There are 37 cars parked in a car park. 12 of the cars are red, 22 of the cars are Fords and 8 of the cars
are red Fords. One of the cars in the car park is chosen at random. What is the probability that it is:

a notred
b ared carthatis nota Ford
¢ neither red nor a Ford?

There are 29 students in a music class.
13 can play the guitar,
8 can play the piano,
10 cannot play the guitar and cannot play the piano.
One of the 29 students is chosen at random.
Work out the probability that this student can play the guitar but not the piano.

E There are 120 people watching a film.
68 have popcorn,
29 have popcorn and a drink,
35 have neither popcorn nor a drink.
One of these people is chosen at random. Work out the probability that this person has a drink but
does not have any popcorn.

In a group of 35 girls 6 wear glasses, 17 have brown hair and 2 girls have brown hair and wear glasses.
One of these girls is chosen at random. Work out the probability that she:

a has brown hair but does not wear glasses
b does not have brown hair and does not wear glasses.
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Q Key Points

@ Two events are mutually exclusive when they cannot occur at the same time.
For mutually exclusive events A and B:
P(A U B) = P(A) + P(B)
@ Two events are independent if one event does not affect the other event.
For two independent events A and B:
P(A N B) = P(A) X P(B)

M and N are mutually exclusive events. &
P(M) = ¢P(N) =1
Work out P(M U N).
PMMUN) = g + % M and N are mutually exclusive events.
Souse P(M U N) = P(M) + P(N)
=442
99

& Example 4 A dice and a coin are thrown. &

Event Fis getting a 5 on the dice. Event H is getting a head on the coin.

Work out:
a P(F) b P(H) ¢ P(FNH).
a P(F)=1
; Throwing a dice and throwing a coin are
b PMH) =3 independent events, since the outcome of one
event does not affect the outcome of the other
¢ PENH)= % % % _ 11_2 event. So use P(A N B) = P(A) X P(B)
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AO1 A bag contains b red, 3 green and 4 yellow counters.

Event R is getting a red counter.

Event G is getting a green counter.

Event Yis getting a yellow counter.

A counter is taken at random from the bag. Work out:

a P(R) b P(G) ¢ P(Y)
d PRUY) e P(GUY)

A bag contains 3 red and 4 blue counters.
A box contains 2 red and 5 blue counters.
Event A is getting a red counter from the bag.
Event B is getting a red counter from the box.
One counter is taken at random from the bag and another counter is taken at random from the box.
Work out:

a P(4) b P(B) ¢ PANB)

B The events A and B are mutually exclusive.
Given that P(A) = 1 and P(B) = 2 work out:
a P b P(AUB)

n The events A and B are independent.
Given that P(4) = % and P(B) = ; work out:

a P(B') b P(AUB)

H The events D and E are mutually exclusive.
Given that P(D) = 2and P(D U E') = 2 work out:

a P(D') b P(E)

B PO=}.PD=LPCND) =
Are events C and D independent?
You must give a reason for your answer.

P(E)=1,P(F)=ZPEEUF) =%
Are events E and F mutually exclusive?
You must give a reason for your ansUNwer.

E The event X' and Y are independent.
Given that P(X) = % andP(XNY) = %Work out P(Y”).
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? Review
B

@ P(A) represents the probability that the item is in set A.

@ P(A’) represents the probability that the item is notin set A.

@ P(A') =1 PlA)

@ P(A N B) represents the probability that the item is in both set A and set B.

@ P(A U B) represents the probability that the item is in set A or in set B or in both sets.
@ Two events are mutually exclusive when they cannot occur at the same time.

For mutually exclusive events A and B:
P(A U B) = P(A) + P(B)
@ Two events are independent if one event does not affect the other event.

For two independent events A and B:
P(A N B) = P(A) X P(B)
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Exercise 4A

4 2 8
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E M 1
16
12 15
18 13
14
19 17
3 2 s 7 1 9
blﬁ i i 7 iv o7 vV oip
1 14 1
5a g b% c
9 1
d % e 3

04-Chapter 04_001-008.indd 8

Exercise 4B

9 10 2
Tag b % C %
2 a
B
6 12
17
.29 o 17 s 12
b i 5 i 55 i 3
11 17 5 4
3a 3 b % € % d %
23 4 9
4 a 3 b ol c 5
11
5 %
17
6 %
15 14
7 a = b =

M4.2 Get Ready answers
1a 4 b 1
1 1
2 a 5 b 5

Exercise 4C

5 1 1
Tag b 3 ¢ 3
d 3 e 5
3 2 §
2 a 3 b 3 c 5
3a? h 2
3 24
4a b
5a 3 b
6 Yesas!ix2=1
1 X5~
1.2 _ 13
7 Noasz+g——0
8 P(Y)=32
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