Probability and Statistics 2
June 2005  Solutions

	1
	X ~ B[60, 0.02]

Since np = 1.2 < 5 and n > 50,  X can be approximated as Po(1.2).

So, P(X ≤ 2) = 0.8795 (from tables).



	
	

	2  (i)
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Y ~ N[17 + 2d, 9]

If d = 5, Y ~ N[27, 9]

So, P(Y < 25) = 
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= 1 – 0.7477
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= 0.2523

	(ii)
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Sp,  17 + 2d = 34.12

i.e., d = 8.56.


	
	

	3 (i)
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	(ii)
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  (since ln1 = 0)

	(iii)
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      So,  
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i.e.  
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Therefore,  
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	4  (i)
	Unbiased estimate of mean is 1.72m
Unbiased estimate of variance = 
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	(ii)
	Null hypothesis:  

μ = 1.8
Alternative hypothesis:  
μ ≠ 1.8

Significance level: 10%

Test statistic is:  
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The critical values for a two-sided test at a 10% significance level are 1.645 or -1.645.

Since -1.80 < -1.645, we reject the null hypothesis.  There is some evidence that the mean height of sweet pea plants at the nursery is not 1.8m.

	
	

	5 (i)
	W ~ B(30, p)
When p = 0.4, W ~ B(30, 0.4)

P(W = 10) = 
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	(ii)
	The normal distribution can be used to approximate a binomial if np > 5 and nq > 5.
Therefore we require,  
30p > 5  i.e.  p > 1/6






AND





30(1 – p) > 5  i.e.  1 – p > 1/6¸ i.e.  p < 5/6.

So,  
[image: image13.wmf]15

66

p

<<

.

	(iii)
	W ~ B(30, 0.4) ≈ N(30 × 0.4, 30 ×0.4 × 0.6)  = N(12,  7.2)
Using this approximation,


P(W ≤ 10) = 
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= P(Z ≤ -0.559)




= 1 – 0.7119




= 0.2881

	
	

	6 (i)
	Null hypothesis:

p = 0.8
Alternative hypothesis:
p < 0.8

Significance level:  As close as possible to 5%

Using B(25, 0.8) tables, 
P(X ≤ 16) = 0.0468 < 5%   





P(X ≤ 17) = 0.1091 >10%

So k = 16  (this gives the probability closest to 5%).

	(ii)
	The number of times that the null hypothesis will be rejected has a B(20, 0.0468) distribution.
So, the expected value = np = 20 × 0.0468 = 0.936

	(iii)
	Now we use B(25, 0.6) tables.  We reject H0 if X ≤ 16.
So, P(X ≤ 16) = 0.7265

	(iv)
	In any test the probability that the null hypothesis is rejected is 


(0.5 × 0.0468) + (0.5 × 0.7265) = 0.38665
So, probability H0 rejected exactly once in 2 tests is  2 × 0.38665 × (1 – 0.38665) = 0.474


	7 (i)
	Assumptions required are:
1) coins are randomly scattered across the site

2) the average number of coins per square metre is the same for all squares

3) the coins occur independently of one another

4) two coins cannot occupy the same space.

	(ii)
	X ~ Po(0.75 × 7.2) = Po(5.4)
P(X = 3) = 
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	(iii)
	Ho:
λ = 0.75

H1:
λ > 0.75
5% significance level

Under the null hypothesis, the number of coins in region LVI has a Po(0.75 × 4) = Po(3) distribution.

From tables,  
P(X ≥ 7) = 1 – 0.9665 = 0.0335 < 5%



P(X ≥ 6) = 1 – 0.9161 = 0.0839 > 5%

So the smallest number of coins that would result in the rejection of the null hypothesis is 7.

	(iv)
	A type II error occurs if we accept the null hypothesis when its false.
The acceptance region is X ≤ 6.

Using Po(1.2 × 4) = Po(4.8) tables, P(X ≤ 6) = 0.7908. 


� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���








[image: image18.wmf]40

0

m

 

0.975

1.96

4

0

–

m

3

 

[image: image19.wmf]27

25

0

-2/3

_1207314374.unknown

_1207314620.unknown

_1207314894.unknown

_1207315555.unknown

_1207317197.unknown

_1207319623.unknown

_1207315666.unknown

_1207315372.unknown

_1207314665.unknown

_1207314524.unknown

_1207314578.unknown

_1207314408.unknown

_1207314107.unknown

_1207314205.unknown

_1207312790.bin

_1207313232.bin

_1207312730.unknown

