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Data Sheet  D3.1 Multiplication for Independent Events

Two events are independent if one event happening does not
affect the probability of the other event.  In this case the
probability of two events A and B occurring is given by

p(A and B) = p(A) ×  p(B)

Example

A die is rolled twice. If the first roll, event A, is 'shows a SIX' and
event B, the second roll, is ' shows an even number', are these
events independent?   Find p(A and B).

Solution

The number obtained on the first roll does not affect the number
on the second roll, so the events are independent.

Hence,

since p(A) =

and p (B) =

then p(A and B) =  p(A) ×  p(B)

=   x  

=
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Data Sheet  D3.2 Mutually Exclusive Events

If two events cannot happen or take place at the same time, then
they are called mutually exclusive events.  For example when
tossing a single coin the events 'heads' and 'tails' are mutually
exclusive because they cannot both be obtained at the same time.

Example

When Andrew buys a can of drink the probabilities of selecting
particular brands are given in the table below:

Drink Probability

Cola 1
2

Lemonade  1
9

Fizzo 1
4

Find the probabilities that he selects:
(a)    Cola or Lemonade     (b)   none of the drinks listed above.

Solution

(a) p(Cola or Lemonade) = p(Cola) + p(Lemonade)

=   +    =  

(b) First find the probability that he chooses one of the drinks
listed:

p(Cola, Lemonade or Fizzo) =   +    +    = 

Hence

                p(drink not listed) =  1 − p ( )drink from list

=  1 −    =  
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Data Sheet  D3.3 Tree Diagrams and Conditional
Probability

When probabilities depend on previous events they are called
conditional probabilities.

Example

A bag contains 7 RED balls and 3 GREEN balls. Two balls are taken
from the bag, one at a time, and are not replaced.
What is the probability that
(a)  they are both RED (b)  there is one RED and one GREEN?

Solution

(a) For the first ball taken, p(RED)  =  

Now there are 6 RED and 3 GREEN balls, so for the
SECOND ball taken,

    p(RED)  =  

Thus the probability of (RED, RED) is     ×     = 

(b) It is helpful to draw a tree diagram so that all possible
combinations are considered.

p(RG)  =    ×     = 

p(GR)  =    ×     = 

So  p(one RED and one GREEN)  =    +    =  

R

G

R

R

G

G

3
10
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Data Sheet  D3.4 Using Venn Diagrams to Find
Probabilities

Venn diagrams can be a usefulway to find probabilities.
Example
In a group of 40 students 6 are left-handed, 18 have size 7 feet and
2 are left-handed and have size 7 feet. Draw a Venn diagram and find
the probability that a student is : (a) left-handed or has size 7 feet,

(b) not left-handed and does not have size 7 feet,
(c) not left-handed and has size 7 feet.

Solution
We can summarise the situation in a Venn diagramwith L
representing the set {left handed} and F the set {size 7 feet}.

The number of students who are left-handed but do not have
size 7 feet

and the number with size 7 feet but who are not left-handed

= 18 −    =  

You can put these numbers in the Venn diagram.

The number in the 'outer' location = 40 −  (  +  +  ) = 

Hence (a)  p(left-handed or with size 7 feet) = 
        +         +         

40
 =  

L F

4 2 16

ε

18

2 students are both
left-handed and
have size 7 feet.
Hence '2' is inserted
in the intersection.

=  6 −     =  

(c)  p(not left-handed and with size 7 feet)  =  
        

  =  

(b)  p(not left-handed and not size 7 feet)  =    =  


