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ASSIGNMENT No. 1
(Unit 1-4)

Q.1
Twenty adult males between the ages of 30 and 40 participated in a study to evaluate the effect of a specific health regimen involving diet and exercise on the blood cholesterol. Ten were randomly selected to be a control group, and ten others were assigned to take part in the regimen as the treatment group for a period of 6 months. The following data show the reduction in cholesterol experienced for the time period for the 20 subjects: 
(10+10)

Control group: 7, 3, -4, 14, 2, 5, 22, -7, 9, 5

Treatment group: -6, 5, 9, 4, 4, 12, 37, 5, 3,3. 

a) Do a dot plot of the data for both groups on the same graph.
b) Compute the mean, median and 10% trimmed mean for both groups.
c) Explain why the difference in means suggest one conclusion about the effect of the regimen, while the difference in medians or trimmed means suggests a different conclusion.

Q.2
The following are historical data on staff salaries (dollars per pupil) for 30 schools sampled in the eastern part of the United States in the early 1970s:
(8+7+5)


3.79, 2.99, 2.77, 2.91, 3.10, 1.84, 2.52, 3.22, 2.45, 2.14, 2.67, 2.52, 2.71,



2.75, 3.57, 3.85, 3.36, 2.05, 2.89, 2.83, 3.13, 2.44, 2.10, 3.71, 3.14, 3.54,



2.37, 2.68, 3.51, 3.37.
a) Compute the sample mean and sample standard deviation.
b) Construct a relative frequency histogram of the data.

c) Construct a stem and leaf display of the data.
Q.3
a)
 
The probability that a doctor correctly diagnoses a particular illness is 0.7. 




Given that the doctor makes an incorrect diagnosis, the probability that the




 patient files a lawsuit is 0.9. What is the probability that the doctor makes an 



incorrect diagnoses and the patient sues? 
(10+10)

b)
Find the probability of randomly selecting 4 good quarts in succession from a


 

cooler containing 20 quarts of which 5 have spoiled.

Q.4
The finished inside diameter of a piston ring is normally distributed with mean of 10 centimeters and a standard of 0.03 centimeter.
(6+7+7)

a) 
What proportion of rings will have inside diameters exceeding 10.075 centimeters?

b)
What is the probability that piston ring will have inside dimeter between 9.97 




and 10.03 centimeters?

c)
       Below what value of inside diameter will 15% of the piston rings fall?

Q.5
Randomly variables X, representing the number of cherries in a cherry puff, has the following probability distribution:
(10+10)
	X
	4
	5
	6
	7

	P{X=x}
	0.2
	0.4
	.3
	0.1



a)
Find the mean µ and the variance o2 of X.   

b)
Find the mean µ[image: image1.png]


  and the variance o2/x of the mean [image: image3.png]


 for random samples of 



36 cherry puffs.

d) Find the probability that the average number of cherries in 36 cherry puffs 

will be less than 5.5.

Total Marks: 100
Pass Marks: 50
ASSIGNMENT No. 2
(Unit 5-9)

Q.1
A random sample of 400 voters in a certain city are asked if they favor an additional 4% gasoline sales tax provide badly needed revenues for street repairs. If more than 220 but fewer than 260 favor the sales tax, we shall conclude that 60% of the voters are for it.
(10+10)

a)
Find the probability of committing a type I error if 60% of the voters favor 



the increased tax.

b)
What is the probability of committing a types II error using this test 



procedure if actually only 48% of the voters are in favor of the additional 



gasoline tax?
Q.2
a)
Past experience indicates that the time required for high school seniors to complete a standardized test is a normal random variable with a mean of 35 minutes. If a random sample of 20 high school seniors took an average of 33.1 minutes to complete this test with a standard deviation of 4.3 minutes, teat the hypothesis, at the 0.05 level of significance, that µ = 35 minutes against the alternative that µ ( 35 minutes. Also calculate p-value and interpret it.
(10+10)

b)
To determine current attitudes about prayer in public schools, a survey was conducted in four Virginia countries. The following table gives the attitudes of 200 parents from Craig County, 150 parents from Giles County, 100 parents from Franklin County, and 100 parents from Montgomery County:




County



Attitude
Craig
Giles
Franklin     Mont.




Favor
   65
     66
      40              34



Oppose
   42        30          33              42



No opinion
   93        54          27              24

Test for homogeneity of attitudes among the four counties concerning prayer public 

schools. Use a P-value in your conclusion.
Q.3
Five samples of a ferrous-type substances were used to determine if there is a difference between a laboratory chemical analysis and an X-ray fluorescence analysis of the iron content. Each samples was split into two subsamples and the two types of analysis were applied. Following are the coded data showing the iron content analysis:
(20)
Sample





Analysis       1     2        3        4         5

  X-ray          2.0   2.0     2.3    2.1     2.4

Chemical   2.2   1.9     2.5    2.3     2.4


Assuming that the populations are normal, test at the 0.05 level of significance whether the two methods of analysis give, on the average, the same result.
Q.4
a)
Differentiate between the control charts for variables and attributes.
(10+10)

b)
Consider the following data taken on subgroups of size 5. The data contains 20 average and ranges on the diameter (in millimeters) of an important component part of an engine. Display [image: image5.png]


 - and R-charts. Does the process to be in control?
	Sample
	[image: image7.png]



	R
	Sample
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	R
	Sample
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	R

	1
	2.3972
	0.0052
	8
	2.4171
	0.0059
	15
	2.3889
	0.00025

	2
	2.4191
	0.0117
	9
	2.3951
	0.0068
	16
	2.4107
	0.0138

	3
	2.4215
	0.0062
	10
	2.4215
	0.0048
	17
	2.4109
	0.0037

	4
	2.3917
	0.0089
	11
	2.3887
	0.0082
	18
	2.3944
	0.0052

	5
	2.4151
	0.0095
	12
	2.4107
	0.0032
	19
	2.3951
	0.0038

	6
	2.4027
	0.0101
	13
	2.4009
	0.0077
	20
	2.4015
	0.0017

	7
	2.3921
	0.0091
	14
	2.3992
	0.0107
	
	
	


Q.5
A study was made on the amount of converted sugar in a certain process at various temperatures. The data were coded and recorded as follows:
(10+10)


Temperature (x):  1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0.


Converted Sugary (y): 8.1, 7.8, 8.5, 9.8, 9.5, 8.9, 8.6, 10.2, 9.3, 9.2, 10.5.

a) Estimate the linear regression line.
b) Estimate the mean amount of converted of converted sugar when the coded temperature id 1.75.
c) Plot the residuals versus temperature. Comment on the graph.
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