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No. of people throwing two sixes (X) ~ ( ) ( )1 5
36 3B 60, Po»  

 

( ) ( )p 4 1 p X 3 1 0.9117X ³ » - £ = - = 0.0883      (3 s.f.) 
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(i) n = 64
12 0

1 50
n

⋅
= ⋅  

 

(ii) Since n is large, the Central Limit Theorem tells us that the 

distribution of F  will be approximately normal. 
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(i) The houses on large plots are more likely to be chosen than those on 

small plots. Also, the chosen method is unlikely to give a uniform 

distribution of pinpricks over the whole neighbourhood. 

 

(ii) A better method would be to assign a number to each house and then 

use a random number generator to select the houses for the sample. 
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( )220,G N s  

 

( )15 0 0 6

15 20
0 4

5 5
0 6 0 253

p G

s

s s

> ⋅ = ⋅

æ - ö÷çF = ⋅÷ç ÷çè ø
æ ö÷çF = ⋅ = ⋅÷ç ÷çè ø

= 19 8s ⋅

 

 

p( ) 0 4G g> = ⋅   by symmetry …  g = 25 

 

If G were normally distributed (with the above parameters) then there would be 

a probability of approximately 16% of taking a negative value. Knowing that G 

cannot take negative values makes the assumption of normality untenable. 
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0 1H : 0 15 H : 0 15p p= ⋅ > ⋅  

 

( )
( )

( )0

3 9 2%
On No. of left-handers ( ) 12, 0 15 and so

4 2 4%

p X
H X B

p X

ì > = ⋅ïïï⋅ íï > = ⋅ïïî
  

So, using a significance of 2.4%,  we reject H0 if  X>4. 

 

In the sample taken X=5, and so this provides sufficient evidence on which to 

reject H0 and conclude that there are more left-handers amongst mathematicians. 

 

( )p Type I error = 2 39%⋅  
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(a) On one day, no. of occurrences is  Po(0.5) 

( )
2

0 5 0 5
p 2 cars (3 . .)

2!
e s f- ⋅ ⋅

= = 0 0758⋅  

 

No. of days with no cars ( ) ( )0 5B 365, 221 4, 87 11e N- ⋅ » ⋅ ⋅  

( ) ( )
204 5 221 4

205 1 811
87 11

p
æ ö⋅ - ⋅ ÷ç< = F = F - ⋅ =÷ç ÷÷çè ø⋅

0 0351⋅   (3 s.f.) 

 

 

(b) It’s unlikely that the condition of uniform occurrence of events is 

satisfied, because on days of heavy traffic (e.g. holiday time) there are 

many more vehicles on the road and hence more likelihood of 

encountering cars that have run out of petrol. 
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H0:  μ = 84.0  H1:  μ < 84.0 

 

Working on H0,  for the sample mean X from samples of size 50 

 

 ( )
22

2

2

84 50
N 0, 1 where

49 50 50
50

x xX
Z S

S

æ öæ ö ÷ç- ÷ç ÷ç ÷ç ÷= = -ç ÷ ÷çç ÷ ÷ç ÷ç ÷ç ÷÷è øçè ø

å å  

 

So with a one-tail test and a 5% significance level,  

 

we reject H0 if Z < -1.645 

 

For the sample given….. 

      ( )224070 50 336100
81 4 81 4 98

50 49 50
x s

æ ö÷ç= = ⋅ = - ⋅ =÷ç ÷çè ø
 

and   
81.4 84

1 645
98

50

z
-

= = <- ⋅-1 857⋅  

So significant evidence at the 5% level to conclude that the mean solubility 

rating is less than 84.0. 
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(i) [ ] ( )
3 32 2 3 54 4 1

581 81 00
E 9 d 3X x x x x xé ù= - = - =ë ûò 8

5  

 

(ii) 

 

( ) ( )23 4 3
5 581

0

2 418 1 3
581 81

2

p 9 d

( )

90 3240
3 3079... 14 692...

10
1 8187... or 3 833...

y

X y x x x

y y

show

y or

y

< =  - =

 - =




 = = ⋅ ⋅

 =  ⋅  ⋅

ò

4 25 - 90 + 243 = 0y y  

 

 But  0 < y < 3 ,  and so  y = 1.82   (3 s.f.) 
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