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9. We are given the following probability distribution: 

jx  (number of 

goals scored) 

0 1 2 3 4 5 6 

( )jP X x=  0.05 0.15 0.2 0.25 0.15 0.1 0.1 

Mean number of goals ( )E Xµ =  can be determined by using formula (16.26): 

( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( ) ( ) ( )

1 1 2 2 6 6 7 7

0 0.05 1 0.15 2 0.2 3 0.25 4 0.15 5 0.1 6 0.1

3

E X x P X x x P X x x P X x x P X xµ = = = + = + + = + =

= × + × + × + × + × + × + ×
=

L

 

The mean number of goals is 3µ = .  
The standard deviation is the square root of the variance. The variance formula is given by 

(16.31)   ( )2 2 2E Xσ µ= −  

Above we found 3µ =  which means we only need to find ( )2E X : 

( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( ) ( ) ( )

2 2 2 2 2
1 1 2 2 6 6 7 7

2 2 2 2 2 2 20 0.05 1 0.15 2 0.2 3 0.25 4 0.15 5 0.1 6 0.1

11.7

E X x P X x x P X x x P X x x P X x= = + = + + = + =

= × + × + × + × + × + × + ×

=

L

Substituting ( )2 11.7E X =  and 3µ =  into the above formula ( )2 2 2E Xσ µ= −  gives 
2 211.7 3 2.7σ = − =  

The standard deviation is the square root of this 2.7 1.643σ = =  (3dp). 
 
10. Let X be the number of girls in a family with three children. We are given that  

( ) ( )1 1
  and  

2 2
P G P B= =  

This is binomial distribution with 3n = : 

( )3 3 2 2 33 3p q p p q pq q+ = + + +  (*) 

Let p be the probability of having a girl, then 
1

2
p =  and 

1

2
q = . Substituting these into (*) 

yields 
3 3 2 2 3

1 1 1 1 1 1 1 1
3 3

2 2 2 2 2 2 2 2

1 3 3 1

8 8 8 8

            + = + + +            
            

= + + +
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( ) ( ) ( ) ( ) ( )1 1 2 2 3 3 4 4

1 3 3 1
0 1 2 3 1.5

8 8 8 8

E X x P X x x P X x x P X x x P X x= = + = + = + =

       = × + × + × + × =       
       

 

This is an example where statistics is not particularly helpful. Clearly we cannot have 1.5 
girls in a family. 

 

11. The probability distribution is given by: 

Score jx  2 3 4 5 6 7 8 9 10 11 12 

( )jP X x=  1

36
 

2

36
 

3

36
 

4

36
 

5

36
 

6

36
 

5

36
 

4

36
 

3

36
 

2

36
 

1

36
 

 
Since the table is symmetrical about the score 7 therefore the expected value should be 7. 
We can confirm this expected value by using formula (16.26): 

( ) ( ) ( ) ( ) ( )

[ ]
1 1 2 2 10 10 11 11

1
2 6 12 20 30 42 40 36 30 22 12 7

36

E X x P X x x P X x x P X x x P X x= = + = + + = + =

= + + + + + + + + + + =

L

 

The variance is given by the formula ( )2 2 27E Xσ = − . We need to evaluate ( )2E X : 

( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

2 2 2 2 2
1 1 2 2 10 10 11 11

2 2 2 2 2 2 2

2 2 2 2

2 3 2 4 3 5 4 6 5 7 6 8 51

36 9 4 10 3 11 2 12

54.833

E X x P X x x P X x x P X x x P X x= = + = + + = + =

 + × + × + × + × + × + × +
 =
 × + × + × + 

=

L

 

Substituting ( )2 54.833E X =  into ( )2 2 27E Xσ = −  gives  
2 254.833 7 5.833σ = − =  (3dp) 

 

The probability distribution is given by  

Number of girls - jx  0 1 2 3 

( )jP X x=  1

8
 

3

8
 

3

8
 

1

8
 

The expected value is given by formula (16.26): 

Solutions 16 (f)             4



12. 

13. 
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