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Supplementary Exercise 6  

(You may assume the populations to be normally distributed and of equal standard deviation where necessary.)

(The question numbers follow those in the tutorial.)

6.11
The expected lifetime of electric bulbs produced by a given process was 1500 hours. To test a new batch a sample of 10 was taken which showed a lifetime of 1455 hours. the standard deviation of the production is known to be 90 hours. Use a 99% confidence interval to check the claim that the mean lifetime of the electric light bulbs has not changed. 

6.12
Eleven cartons of sugar, each nominally containing 1 kg, were randomly selected from a large batch of cartons. The weights of sugar they contained were:

	1.02   
	1.05   
	1.08   
	1.03   
	1.00   
	1.06   
	1.08   
	1.01   
	1.04   
	1.07   
	1.00 kg



Using a 95% confidence interval, does this support the hypothesis that the mean weight for the whole batch is 1.00 kg?

6.13
A manufacturer wishes to assess the percentage of defective items in a large batch produced by a particular machine. He tests a random sample of 300 items and finds that 45 are defective. Calculate (a) a 95% confidence interval and (b) a 99% confidence interval for the percentage of defective items in the batch.

6.14
A sleeping drug and a neutral control were tested in turn on a random sample of ten patients in a hospital.  The data below represent the differences between the number of hours sleep under the drug and the neutral control for each patient:

	2.0
	0.2
	-0.4
	0.3
	0.7
	1.2
	0.6
	1.8
	-0.2
	1.0


 
Calculate a 99% confidence interval and use it to test the claim that the drug would give more hours sleep on average than the control for all the patients in the hospital

6.15
After treatment with a standard fertiliser, the average yield per hectare is 4.1 tonnes of wheat. A super fertiliser is developed and administered to 10 hectares. The yields from the hectares were:

	4.3   
	6.0   
	4.9  
	 6.1   
	6.2   
	5.4   
	4.1   
	4.2   
	3.8  
	3.9 tonnes.



Use a 95% confidence interval to see whether this fertiliser has increased the average yield.

6.16
The times taken to complete a task were recorded for a sample of eight employees both before and after a period of training: (min)

	Employee
	1
	 2
	3   
	 4
	5
	 6
	 7
	 8

	Before training
	15
	14  
	18  
	14  
	15  
	17  
	13       
	12

	After training
	13  
	15  
	15  
	13  
	13  
	16  
	14       
	12


Use a 90% confidence interval to see if the training is effective or not.

6.17
A keyboard skills instructor uses two different training methods, A and B. At the end of the training period the separate groups being taught by these two methods were given the same test. The scores are shown below:

	Method A      
	   65
	81
	62
	96
	60
	  55
	70
	63
	84        
	58

	Method B      
	   68
	59
	86
	95
	70
	100
	98
	80
	90
	65


Assuming that these scores are normally distributed, is Method B better on average than Method A as judged by two 99% confidence intervals?

6.18
At the end of a course the same test was given to 100 male and 144 female trainees. The mean score for the males was 27.53 and the mean score for the females was 26.81. Assuming a common population standard deviation of 3.48, test, use a 99% confidence interval to see whether the groups performed differently?

6.19
In a large conglomerate the mean height of 50 security guards was 178 cm with a standard deviation of 5 cm, while that of 50 male office workers was 174 cm with a standard deviation of 7 cm. Use two confidence intervals, at the 95% level, to see if security officers have the same mean height as male office workers.

6.20
A new method of study for business management has been introduced. In order to test its effectiveness equivalent tests are given to the same students both before and after they have taken the course. Their test scores are shown below:

	Student   
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Before   
	596
	610
	598
	613
	588
	592
	606
	619
	600
	597

	After     
	599
	612
	607
	610
	588
	610
	607
	623
	591
	599


Assuming the score changes to be normally distributed, is this method of study effective as judged by a 99% confidence interval?

Answers 

6.11
1382 < ( < 1528 hours;  

1500 included so no change

6.12
1.02 < ( < 1.06 kg  


Mean of whole batch over 1 kg.

6.13
(a)  11.0% < ( <  19.0%
(b)  9.7% < ( <  20.3%

6.14
-0.96 < ( < 1.536    


Zero included so claim rejected.

6.15
4.20 < ( < 5.58 tonnes

Yield has improved from 4.1 tonnes

6.16
0.03 < ( < 1.72


Zero excluded so training effective

6.17
55.7 < (a < 83.1;  65.9 < ( < 96.4
Overlap so B not better than A

6.18
26.6 < ( < 28.4 and 26.1 < ( < 27.6
Both groups performed similarly

6.19
176.6 < ( < 179.4 cm and 172.1 < ( < 175.9  No overlap so different.

6.20
-4.62 < ( < 10.02


Zero included so method not effective
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