
NOTES: 
 

  

12: Probability of Single Events  
 
Probability and Sample Space: ​
​
1. Probability is the measure of chance or the likelihood of an event happening.  
 
2. In the study of probability, an experiment is an investigation from which the results are 
observed or recorded. An outcome is a possible result of an experiment.  
 
3. A sample space is the set of all possible outcomes in the experiment. It is usually denoted by 
the letter . Sample space can be written using the set notation, { }.  𝑆
For example:  

(a)​Experiment 1: Tossing a coin  
Possible outcomes are .  ℎ𝑒𝑎𝑑 𝑜𝑟 𝑡𝑎𝑖𝑙
Sample Space,  { }.  𝑆 = ℎ𝑒𝑎𝑑, 𝑡𝑎𝑖𝑙
 

(b)​Experiment 2: Tossing a die  
Possible outcomes are the numbers  1,  2,  3,  4,  5,  𝑎𝑛𝑑 6.
Sample Space,  𝑆 = {1, 2, 3, 4, 5, 6}.

 
(c)​ Experiment 3: Picking a card from a stack of six cards with letters that spell the word 

.  '𝑊𝐼𝑁𝑁𝐸𝑅'
Possible outcomes are . 𝑊,  𝐼,  𝑁,  𝐸,  𝑎𝑛𝑑 𝑅
Sample Space,  Note there are  cards with the letter ‘ .  𝑆 = {𝑊, 𝐼, 𝑁

1
, 𝑁

2
, 𝐸, 𝑅}. 2 𝑁'

 
 
Probability of Single Events:  
 
4. In an experiment, an event is a result that we are interested in. In general, the probability of 
an event  written as , is defined as:  𝐴, 𝑃(𝐴)
 

 𝑃(𝐴) = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑓𝑎𝑣𝑜𝑢𝑟𝑎𝑏𝑙𝑒 𝑡𝑜 𝑡ℎ𝑒 𝑜𝑐𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑒 𝑜𝑓 𝑒𝑣𝑒𝑛𝑡 𝐴
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑞𝑢𝑎𝑙𝑙𝑦 𝑙𝑖𝑘𝑒𝑙𝑦 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 = 𝑛(𝐴)

𝑛(𝑆)
 
5. For any event  to occur, . Note that,  𝐸 0 ≤ 𝑃(𝐸) ≤ 1

-​  if and only if the event  is an impossible event, i.e. it will never occur.  𝑃(𝐸) = 0 𝐸
-​  if and only if the event  is a certain event, i.e. it will definitely occur.  𝑃(𝐸) = 1 𝐸
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6. For two events  and ,  𝐴 𝐵
-​ if events  and  are equally like to occur, then  𝐴 𝐵 𝑃(𝐴) = 𝑃(𝐵),
-​ if event  is more likely to occur than event , then  𝐴 𝐵 𝑃(𝐴) > 𝑃(𝐵).

 
 
Complementary Events: ​
​
7. The complement of an event  is the event that  does not occur and is denoted by  Two 𝐴 𝐴 𝐴'.
events are called complementary events if they are the only two possible outcomes.  
 
8. In general, if the probability of an event  is written as , then the probability that event  𝐴 𝑃(𝐴) 𝐴
would not occur is  𝑃(𝐴') = 1 − 𝑃(𝐴).
 

For example, if the probability of drawing a red marble from a bag is , then the probability of 2
5

drawing a marble which is not red from the same bag will be .  3
5

This is because:  
 𝑃(𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑚𝑎𝑟𝑏𝑙𝑒 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑛𝑜𝑡 𝑟𝑒𝑑) = 1 − 𝑃(𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑟𝑒𝑑 𝑚𝑎𝑟𝑏𝑙𝑒) 

                                                               = 1 − 2
5

                                                               = 3
5
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Continue on the next page.  
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Example Questions (Advanced):  
1. A bag contains balls of which  are black balls and the rest are white balls. After black 25 𝑥 5 
balls are removed from the bag, the probability of drawing a black ball from the bag is 
decreased by . Calculate the value of .  1

10 𝑥

​
Solution:  

P(drawing a black ball before) =  𝑥
25

 
P(drawing a black ball after) =  𝑥−5

25−5

                                              =  𝑥−5
20

​
An equation in :  𝑥
   𝑥−5

20 + 1
10 = 𝑥

25

   𝑥−5
20 + 2

20 = 𝑥
25

         𝑥−5+2
20 = 𝑥

25

            𝑥−3
20 = 𝑥

25

  25(𝑥 − 3) = 20(𝑥)
   25𝑥 − 75 = 20𝑥
               5𝑥 = 75
             ∴  𝑥 = 15
 
​
​
2. Rachel spins a biased 5-sided spinner, numbered 1 to 5. The probability of each number is 
shown in the table.  
 

Number  1  2  3  4  5

Probability  1
3

 𝑥  1
4  1

6
 𝑥

 
(a)​Find the value of  𝑥.
(b)​Rachel spins the spinner once. Find the probability that the number is  

(i)  or ,  2 3
(ii) odd,  
(iii) not more than .  4

(c)​ If Rachel spins the spinner times, find the expected number of times that the spinner 60 
will show or .  3 4
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Solution:  

P(spinning the number ) =  1, 2, 3, 4, 5 1
 

P(spinning the number ) =  1, 3, 4 1
3 + 1

4 + 1
6

​ ​ ​ ​  =  3
4

 

P(spinning the number ) =  2, 5 1 − 3
4

​ ​ ​          =  1
4

An equation in  𝑥:
                                                    2𝑥 = 1

4

                                               (a)   𝑥 = 1
8

 

(b)(i)    P(spinning the number ) =  2, 3 1
8 + 1

4

​ ​ ​ ​         =  3
8

  
(b)(ii)    P(spinning an odd number) = P(spinning the number ) 1, 3, 5

​ ​ ​ ​          =  1
3 + 1

4 + 1
8

​ ​ ​ ​          =  17
24

 
(b)(iii)    P(spinning a number not more than ) = P(spinning the number ) 4 1, 2, 3, 4

​ ​ ​ ​                            =  1
3 + 1

8 + 1
4 + 1

6

​ ​ ​ ​                            =  7
8

 
(c)  P(spinning the number ) =  3, 4 1

4 + 1
6

​ ​ ​ ​     =  5
12

 
   There’s a  in  chance of spinning the number .  5 12 3 𝑜𝑟 4
∴ There’s a  in  chance of spinning the number .  25 60 3 𝑜𝑟 4

​
​
Copyright Issues:  
Content shared for educational purposes only. These notes are based on materials originally published by © 
SHING LEE PUBLISHERS PTE LTD (credit given). The content has been modified and expanded by Om 
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