Math 251  Science Supplement for Exam 6






1.  Suppose that you took a random sample of  25  people from the population of all people with high serum cholesterol.  Suppose that you took serum cholesterol reading from this sample before and after they adopted a low-cholesterol diet for three months.  Suppose that the sample mean change in serum cholesterol over the 3-month period was  15 mg/dL lower and that the sample standard deviation was 25 mg/dL.  Suppose that you want to know if this diet would be effective for the population of all people with high serum cholesterol.

(a) Symbolically state the appropriate hypotheses.  

(b) Test the above hypotheses using the critical value method at the 0. 05 level of significance.

(c) Give a p-value for the above test.

(d) Compute a two-sided 95% confidence interval for the mean change in serum cholesterol in the potential treated 

population.

2.  Suppose that in a random sample of 10 people from the population of all people who were admitted to a hospital and given a bacteria culture the mean first white blood cell count was 9000 and the standard deviation was 110.  Suppose that in a random sample of 15 people from the population of all people who were admitted to a hospital and not given a bacteria culture the mean first white blood cell count was 7000 and the standard deviation was 90. 

(a) Formally state the appropriate hypotheses necessary to determine whether the variance of the white blood cell counts in 

the above two populations is the same.

(b) Test the hypotheses in part (a) above at the 0.1 level of significance using the critical value method.

(c) Find the approximate p-value for the test.

(d) Formally state the appropriate hypotheses necessary to determine whether the mean white blood cell count in the above 

two populations is the same.  

Some researchers will assume the variances (or standard deviations) are equal if the test they test for equality of variances and fail to reject the null hypothesis.  These researchers will then use the assumption that the variances are equal when testing the means and thus will use a pooled sample standard deviation when testing the means.  Although this practice is questionable we will follow it for parts (e), (f), and (g) of this problem below.

(e) Test the hypotheses in part (d) above at the 0.1 level of significance using the critical value method.

(f) Find the approximate p-value for the test.

(g) Compute a two-sided 90% confidence interval for the difference of the two population means. 

(h)  Why is our assumption that the variances are equal questionable?

3.  Suppose that you took a random sample of  13 work areas from the population of all work areas where smoking was permitted and that the sample mean level of carbon monoxide was 12. 6 ppm and that the sample standard deviation was  8. 1 ppm.   Also suppose that you took a random sample of  9  work areas from the population of all work areas where smoking was not permitted and that the sample mean level of carbon monoxide was 7. 3 ppm and that the sample standard deviation was 1. 9 ppm. 

(a) Formally state the appropriate hypotheses necessary to determine whether the variance of the carbon monoxide level in 

the above two populations is the same.

(b) Test the hypotheses in part (a) above at the 0.05 level of significance using the critical value method.

(c) Find the approximate p-value for the test.

(d) Formally state the appropriate hypotheses necessary to determine whether the mean carbon monoxide level in the above 

two populations is the same.

(e) Test the hypotheses in part (d) above at the 0.05 level of significance using the critical value method.

(f) Find the approximate p-value for the test.

(g) Compute a two-sided 95% confidence interval for the difference of the two population means. 
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4.  Suppose that the following data represents household size (number of people) and the pounds of garbage disposed of  in one week by the household.  

	Household
	Size
	Garbage

	Adams
	2
	12

	Barnes
	6
	30

	Cooper
	2
	15

	Drake
	1
	8

	Edwards
	3
	16

	Ford
	2
	18

	Garner
	3
	24

	Harris
	4
	24

	Ingram
	2
	16

	Jackson
	5
	31


Write an equation for predicting the amount of trash discarded from household size as follows:

a)  Make a scatterplot with household size on the horizontal axis (x-axis) and trash on the vertical axis (y-axis).

b)  Draw a straight line through the dots which follows the overall pattern of the dots and extend to the y-axis.

c)  Find the y-intercept  bo.

d)  Write the (x,y) coordinates of the y-intercept.

e)  Locate a second spot on the line (not necessarily one of the original data points) and write its (x,y) coordinates.

f)  Use your answers to parts (d) and (e) above to compute the slope b1.

g)  Use your answers to parts (c) and (f) above to write the equation of the regression line.

      i.e.  Write an equation of the form  y = bo + b1 x  but replace  bo and b1 with numbers and x and y with words.

h)  Use your answer to part (a) to describe the relationship between household size and amount of trash discarded.

i)  Interpret your answer to part (f) above in words.

5.  Use the data of problem 4 above and a TI-30X II or similar calculator to answer the following.

(a)  Find the correlation coefficient between household size and pounds of garbage.

(b)  Interpret your answer to part (a) above in words.

(c)  Write the linear regression equation for predicting garbage from household size.

Use your answer to part (c)  above to predict the amount of trash discarded by a household with

(d)  0 people

(e)  1 person

(f)  2 people
(g)  3 people
(h)  4 people
(i)   5 people
(j)  6 people

(k)  Which of the above predictions is least likely to be accurate?   Why?

(l)  Find the residual for the Adams household.

(m)  Find the residual for the Ingram household 

(n) What do your answers to parts (l) and (m) above tell us about the garbage habits of the two households. 
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1.

a)  Test  Ho:   0
d d = 0  
versus
   H1:  
b)     2. 064  ?  No.  Reject  Ho.  Conclude that the diet has an effect on cholesterol level.
  3   2. 064  
c)  p-value <  0. 01

d)  (4. 68, 25. 32) mg/dL

2.

a)  Test  Ho:  22

 12 22

versus H1:   12 = 
b)   0. 3300     2. 6458  ?  Yes.  Fail to reject  Ho.  Conclude that the variances may be equal.
  1. 4938  
c)  p-value > 0. 1

d)  Test  Ho:  2   
 1 2  
versus
   H1:  1 = 
e)     1. 714  ?  No.  Reject  Ho.  Conclude that the means are different.  
  49. 831   1. 714  
     Patients with high white blood cell levels are more likely to receive a bacteria culture.

f)  p-value  < 0. 01

g)  ( 1931, 2069 ) white blood cells.

h)  We can't be sure that the variances are in fact equal.  When we tested for equality of variances we could only conclude that 
      there was not sufficient evidence that the variances were different and that the variances might be equal.  
3.

a)  Test  Ho:  22 12 22

versus H1:   12 = 
b)    0. 2847     4. 1997  ?  No.  Reject  Ho.  Conclude that the variances are unequal.
  18. 1745  
c)  p-value < 0. 02

d)  Test  Ho:  2 
 1 2  
versus
   H1:  1 = 
e)     2. 160  ?  No.  Reject  Ho.  Conclude that the means are different.  
  2. 271   2. 160  
     Smoking appears to increase the levels of carbon monoxide in the air in the workplace.

f)  0. 04

g)  ( 0. 26, 10. 34 ) ppm.

4.  The graphing method is not exact.  Thus answers may vary. 

c)  5.9 pounds

d)  ( 0, 5.9 )

f)  4.5 pounds per person

g)  total trash = 5.9 + 4.5  household size

h)  There is a strong positive correlation between the size of a household and the amound of trash discarded.

i)  Typically a household discarded  4.5 pounds of trash for each additional person.

5. 

a)  r =  0.927024811
b)  There is a strong positive correlation between the size of a household and the amound of trash discarded.

c)  total trash = 5.9 + 4.5  household size

d)  5.9 pounds
(e)  10.4 pounds
(f)  14.9 pounds
(g)  19.4 pounds
(h)  23.9 pounds
(i) 28.4 pounds
(j)  32.9 pounds

k)  The prediction of 5.9 pounds of trash for a household with no people is less likely to be accurate because we don't have any 

     data for a household that small.

l)  ( 2.9 pounds

m)  1.1 pounds

n)  The negative residual of the Adams household indicates that they discard less garbage than would be expected for a household of that size.  The positive residual of the Ingram household indicates that they discard more garbage than would be expected for a household of that size.  Thus the Adams household appears to be less wasteful than the Ingram household.

