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How does it work? Probability

Theoretical probability

• n E^ h =

• n S^ h =  

` only 0% 100%.

` only 0 1.

P Blue^ h n Blue^ h n S^ h. 

S = {Blue Blue Blue Green Pink Pink Yellow Yellow}

n Blue 3=^ h n S 8=^ h

.

. %

P Blue
n S

n Blue

8
3

0 375

37 5

` = =
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15

# 3

P E
5
4=^ h n S 15=^ h n E^ h

The total number of possible outcomes
Total number of favourable outcomes

P E
n S

n E
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How does it work? Your Turn Probability

1 2

6 5

8 3
7 4
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NO AGAIN ASK

Theoretical probability

P(E)

n(E) n(S)

1

3

4

a

a

a

a

c

c

c

b

b

b

d

d

d

b c

S = S = S = 

n(S) = n(Numbers) = 

n(E) = 2 n(S) = 25

n(E) = 1 n(S) = 2

P(E) = 
4
1 n(S) = 12 P(E) = 30% i.e.

10
3` j n(E) = 15

n(E) = 36 n(S) = 48

P(Orange) = 0.6 i.e.
10
6` j n(Oranges) = 21 n(Animals) = 12 P(Duck) = 75%

n(E) = 3 n(S) = 25

n(E) = 5 n(S) = 8

n(Brown) = 7 n(Cards) = 16

n(White flowers) = 10 n(Flowers) = 14

n(Odd numbers) = 12 n(Numbers) = 33

P(E) =

P(E) =

` n(E) = 

P(E) =

` n(Fruit) =

P(E) =

` n(S) =

P(E) =

` n(Ducks) = 

P(Brown card) =

P(White flowers) =

P(Odd numbers) =

n(S) = n(Options) = 

S n(S)

n(S) = n(Colours) = 

P(E) 22
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How does it work? Your Turn Probability

Theoretical probability

n(S) .  

P(No ball) P(Ball)

P(No ball)  +  P(Ball).

(S) .  

5

6

a

b

c

b

c

n(Number 1 9) = 

n(9) = 

P(9) = 
n S

n 9
^
^
h
h  = 

P(Number 1 6) = 

P(Even) = 
n S

n Even

^
^
h
h  = 

P(H  B) = 

P(B) = 

P(6  9 T) = 

S = 

n(S) = 

n(H  6) = 

n(B) = n(Letter) = 

n(7) = 

n(Number) = 

n(Even) = 

S = 

P(No ball) = P(Ball) = 

n(S) =

 # 2  # 3  # 2  # 4  # 1  # 3  # 2  # 3

a
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How does it work? Your Turn Probability
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5  
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10  

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9    1.0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Theoretical probability

probability
approximate

8

First Die

Se
co

nd
 D

ie

1 1 2 1 3 1 4 1

1 2 2 2 3 2 4 2

1 3 2 3 3 3 4 3

1 4 2 4 3 4 4 4

n(S)a

n(Even sum) = 

P(Even sum) = 

` 

P(Sum of 5) = 

` 

P(Sum of 6) = 

` 

P(Sum of 3) = 

` 

P(Sum 2 2) = 

` 

P(Sum is a prime) = 

` 

P(Sum 1 5) = 

` 

P(At lease one 3) = 

` 

n(Sum of 5) = 

n(S) = 

n(Sum of 6) = n(Sum of 3) = 

n(Sum 1 5) = n(At lease one 3) = 

n(Sum 2 2) = n(Sum is a prime) = 

 

b

b

c
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How does it work? Probability

Complementary events

not

• P E P E1= -^ ^h h

• % %P E P E100= -^ ^h h

P(Event NOT Happening) = P Event^ h

P(Winning a game) = P Losing a game^ h

1
1

P A jumbo jet was spotted
Total number of aircraft that landed

Total number of jumbo jets that landed

6 3 1 10
6

5
3

=
= + + =

=

=

^ h

other
P A jumbo jet was spotted

Total number of aircraft that landed

Total number of aircraft landed

6 3 1 10
3 1

5
2

=
= + + =

= +

=

^ h

P A jumbo jet was spotted P A jumbo jet was spotted1

1
5
3

5
2

= -

= -

=

^ ^h h

P E^ h

• n(S).

• P(E) only 0 1 0% 100%. 
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How does it work? Your Turn Probability

Complementary events

50

4

5

a

a

c

c

e

g

e f

b

b

d

d

f

P Blue
3
1=^ h

$P mobile phone credit25^ h

P New prepaid mobile phone^ h

$ $P or mobile phone credit5 10^ h

P New prepaid mobile phone^ h

$P credit or a new prepaid mobile phone25^ h

.P Arriving on time 0 30=^ h

.P Parrot talking 0 17=^ h . %P Have green eyes 74 4=^ h

%P Good reception 85=^ h

$P mobile phone credit25^ h

P Raining tomorrow
5
2=^ h

P Not blue` =^ h

P Arriving on time` =^ h

P Parrot talking` =^ h P Have green eyes` =^ h

P Poor reception` =^ h

P Raining tomorrow` =^ h

• 30 # $5
• 15 # $10

• 4 # $25
• 1 #

e f .
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How does it work? Probability

Independent and dependent events 

• Independent:

• With replacement:  

independent

• Without replacement:  

dependent

• Dependent:

 

 

3
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How does it work? Your Turn Probability

R O

PY
G

Independent and dependent events
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1 20
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How does it work? Probability

• X Y

X Y

• either X or Y

X Y

• X Y X Y           

X Y  
(X and Y

either X or Y or X and Y
either X or Y or

Mutually exclusive and inclusive events   

• 
  `

• 
  `

10

3 3

1 2 3
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How does it work? Your Turn Probability

Mutually exclusive and inclusive events   

0 9
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a b
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How does it work? Your Turn Probability

Mutually exclusive and inclusive events   

4

5

 
   

 
   

 
   

 
   

 
   

5 6

 
   

 
   

7

 
   

3

 
   

a

b

c

d

e

f

g

h

i

...../...../20....



SERIES TOPIC

Probability
Mathletics Passport     © 3P Learning

20 12I

Where does it work? Probability

Two-way table probabilities

Relative frequency The number of trials completed
The frequency of the outcomebeing observed=

100

(H 1) = 

(T 1) = 

(H 2) = 

(T 2) = 

(H 3) = 

(T 3) = 

(H 4) = 

(T 4) = 

(T 4).

3

4 sided die
1 2 3 4 Total

Coin
(H) 13 8 12 14 47

(T) 15 14 8 16 53

Total 28 22 20 30 100

1 2 3 4

n(T 4) = 16     n(Trials) = 100

n(H 3) = 12     n(Trials in which a 3 was rolled) = 20

n(T 4) = 1     n(S) = 8

Relative frequency of , ,
T

n Trials

n T
4

4
100
16

25
4= = =^ ^

^h h
h

Relative frequency of heads when a is rolled ,

%

n Trials in which a was rolled

n H
3

3

3

20
12

5
3

60

=

=

=

=

^
^

h
h

P T
n S

n T
4

4
8
1= =^ ^

^h h
h
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Where does it work? Your Turn Probability

Two-way table probabilities

 

1 20
(R) (G)

3

4

# 10 

2

a

a

b

c

b

c

d

e

f

g

(G 15) (G 1) (G 11) (R 6)

(R 5) (R 18) (R 3) (G 17)

(R 12) (G 8) (R 19) (R 2)

(G 7) (R 1) (G 3) (G 6)

(G 10) (R 3) (G 5) (G 6)

(R 14) (R 16) (G 13) (R 5)

Q2

A B C D Total

Q1
(Y) 4 7 1 0 12

(N) 8 17 10 3 38

Total 12 24 11 3 50

555555555555555555555555555555555551118811811111111111111188888888888888888888888888888

T
W
O
-
W
A
Y
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TABLE PROBABILITIES *
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Colour
Total

Number
#10
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Total
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Where does it work? Probability

(U). 

,A 1 2 3 4 5 6 7 8 9= " , A 2 4 6 8 10 12 14= " ,

n A 9=^ h n B 7=^ h

Set B 1 15Set A 1 9

Set A Set B

Set BSet A

1
5

2
7 2 12

6 4

8
14

103 9 6

8

4

+^ h

Union ,^ h

Complement A^ h

-^ h

• A and B
• A B 2 4 6 8+ = " , n A B 4+ =^ h .

• A or B or
• A B 1 2 3 4 5 6 7 8 9 10 12 14, = " ,  

n A B 12, =^ h .

• not
• A 0 10 12 14 17 20= " , n A 6=^ h . 

B 0 1 3 5 7 9 17 20= " , n B 8=^ h .

• A A A A A
~c

l u

A.

• 

6
4

2
8

Set BSet A
61

5
39

7

12
14

10

4
2

8

1 9 
1 15

(0 17 20)

A B.

Set BSet A
61 5

39
7

12 14

10

4
2

8

Universal U
20

17
0

Set BSet A
61

5
39

7

12
14

10

4
2

8

A - B A not Set B

.

A B

n A B

1 3 5 7 9

5

` - =

- =^ h
" ,

Set BSet A
61

5
39

7

12
14

10

4
2

8

B - A B not Set A

.

B A

n B A

10 12 14

3

` - =

- =^ h
" ,

Set diagram basics



SERIES TOPIC

Probability
Mathletics Passport     © 3P Learning

2512I

Where does it work? Your Turn Probability

Set B

Set N

Set D

Set Q

Set XSet A

Set M

Set C

Set P

Set W

Set diagram basics

+ , - Set .                 

1 10. 

1

2

3

4

a

d

a b

b

e

c

fN M

C

Q B that 
B

Set BSet A

• X Y •
• Y X •
• X Y

• X Y •
X Y •
X •
Y •

Set A = 3 B =

1  =
1  +  2  =
2  =
2  - 1  =
1  - 2  =

Set BSet A

Box (U)

•

•

•

•

YX

YX

YX

YX

YX•

•

•

•

YX

YX

YX

A

X
Y

K
WE

G

D
C

O
S

U

L

V

I B
R

FT
Z

Set
 

1

Set 2

Set U

3 6 9A = 

B = 

U = 

A B+  = 


