June 2001
S2 Solutions

	1
	X ~ N[70, σ ²]

P(X > 77) = 0.0808
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Standardises 77:  
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    (as P(Z > 1.4) = 0.0808)

So 
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	2 (i)
	A Poisson distribution is appropriate if


(A)  n is large


(b)  np < 5.

Here n = 60 is sufficiently large and np = (60)(0.05) = 3 < 5.

So a Poisson distribution is appropriate.



	(ii)
	Obtain a list of pupils in the school and number the pupils from 1 to N.  Use random numbers (from tables or a calculator) to obtain a sample of 60.

	
	

	3
	Let X = number of sixes obtained.  Then X ~ B(540, 1/6).

Since np > 5 and nq > 5, we can approximate using a normal distribution.
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P(X ≥ 80) = P(X ≥ 79.5)    using a continuity correction.
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Standardise:  
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So,  P(X ≥ 79.5)  = P(Z ≥ -1.212) = P(Z ≤ 1.212) = 0.8873  or 0.887 (3 sf)   

	
	

	4 (i)
	H0:  p = 1/10

p = probability late for work
H1:  p > 1/10

5% test

	(ii)
	P(r ≥ 4) = 1 – P(r ≤ 3) = 1 – 0.8670 = 0.1330    (using B(20, 0.1) tables).
Cannot reject null hypothesis.

P(r ≥ 5) = 1 – P(r ≤ 4) = 1 – 0.9568 = 0.0432 < 5%

Reject null hypothesis.

So the critical region is  r ≥ 5.

When r = 4 you would be unable to reject the null hypothesis.  There would be no evidence that the employee is late on more than one day in 10.

   

	(iii)
	A type II error occurs when you reject the null hypothesis when it is false.
The null hypothesis is accepted here when r ≤ 4.

If p = 0.2,  P(R ≤ 4) = 0.6296      (using B(20, 0.2) tables).

	
	

	5 (i)
	We are only really interested in testing whether the mean breaking strength is less than 13000 N (since it would not matter if the rope could hold more than 13000N).  As the ropes are used by climbers, we just need to check that they can hold the weight claimed.


	(ii)
	H0:  μ = 13000



H1:  μ < 13000

5% test

The test statistic is 
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The critical value for a 5% (one-sided) test is -1.645.

Since -1.768 < -1.645, we can reject the null hypothesis at the 5% level.  There is some evidence that the company’s claim is not justified.



	(iii)
	The central limit theorem is used to ensure that the distribution of 
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 is normal.  It is needed as nothing is known about the distribution of weights.

	
	

	6 (i)
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So,  k = 3.


	(ii)
	P(X < 2.5) = 
[image: image9.wmf]125

.

0

)

6667

.

2

783

.

2

(

3

4

2

3

3

)

4

4

(

3

5

.

2

2

2

3

5

.

2

2

2

=

-

=

ú

ú

û

ù

ê

ê

ë

é

+

-

=

+

-

ò

x

x

x

dx

x

x




	(iii)
	E[X] = 
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         = 3(2.25 – 1.3333) = 2.75



	(iv)
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So  (m – 2)³ - 0 = 0.5

i.e. m – 2 = 
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i.e.  m = 2.7937… = 2.79   (3 SF)



	
	

	7 (i)
	The typing errors must occur independently of each other i.e. if the secretary has made a typing error then that doesn’t change the likelihood of her making another error.  The errors must also occur at a constant rate and one at a time.


	(ii)
	Let X ~ Po(6).
P(X > 5) = 1 – P(X ≤ 5) = 1 – 0.4457 = 0.5543 = 0.554  (3 SF).



	(iii)
	In 10 minutes, the distribution for the number of errors would be Y ~ Po(1).
P(Y = 2) = 
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  (3 SF)



	(iv)
	In 4 hours, the distribution for the number of hours would be W ~ Po(24).
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    (as λ is large).
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	(v)
	In t hours, the distribution for the number of errors would be T ~ Po(6t).
We want:


P(T = 0) > 0.9

But:  P(T = 0) = 
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So:  
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i.e.  -6t > ln(0.9) = -0.10536

So     t < 0.01756 hours

i.e.     t < 1.05 minutes.

So the longest time is 1.05 minutes.
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