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1. Patients with chronic kidney failure may be treated by dialysis, using a machine that
removes toxic wastes from the blood, a function normally performed by the kidneys.
Kidney failure and dialysis can cause other changes, such as retention of phosphorus,
that must be corrected by changes in diet. A study of the nutrition of dialysis patients
measured the level of phosphorus in the blood of several patients on six occasions. Here
are the data for one patient (in milligrams of phosphorus per deciliter of blood):

5.4 5.2 4.5 4.9 5.7 6.3

The measurements are separated in time and can be considered an SRS of the patient’s
blood posphorus level. Assume that this level varies normally with σ = 0.9mg/dl.

(a) Give a 95 % confidence interval for the mean blood phosphorus level.

(b) The normal range of phosphorus in the blood is considered to be 2.6 to 4.8 mg/dl.
Is there strong evidence that this patient has a mean phosphorus level that exceeds
4.8?

2. A course in mathematics is taught to 12 students by the conventional method. A second
group of 10 students was given the same course by means of programmed materials. At
the end of the term the same exam was given to both groups. The 12 students in the
first group had an average of 85 with a standard deviation of 4, while the 10 students
in the programmed class had an average of 81 with a standard deviation of 5. Test the
claim that the population mean for students taught by the conventional method is larger
than the population mean for the students taught by the progressive method. Assume
σ1 = σ2 and let α = 0.05.

3. Borderline of mildly retarded children attending a hospital developmental clinic were
divided into two groups on the basis of the presence or absence of an aetiological factor
causing the retardation. Blood-lead concentration was measured for each child, yielding
the following data:

Factor absent: 25.5 23.5 27.6 24.3 26.1 25
Factor present: 21.2 19.8 20.3 21.0 19.6

Does the data indicate any difference in the extent of the variability in blood-level con-
centration for the two types of children? (Choose a proper test statistics by comparing
two population variance.)

4. An agricultural experiment station was interested in comparing the yields for two new
varieties of corn. Because the investigators thought that there might be a great deal of
variability in yield from one farm to another, each variety was randomly assigned to a
different 1-acre plot on each of seven farms. The 1-acre plots were planted; the corn was
harvested at maturity. The results of the experiment (in bushels of corn) are listed here.

Farm 1 2 3 4 5 6 7
Variety A 48.2 44.6 49.7 40.5 54.6 47.1 51.4
Variety B 41.5 40.1 44.0 41.2 49.8 41.7 46.8

Use the data to test the null hypothesis that there is no difference in mean yields for
the two varieties of corn. α = 0.05.
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5. Dogs are big and expensive. Rats are small and cheap. Can rats be trained to replace
dogs in sniffing out illegal drugs? One study trained six male albino Sprague-Dawley
rats to rear up on their hind legs in response to the smell of cocaine. After training, each
rat were tested 80 times. In the test a rat was presented with a large number of cups,
one of which smelled like cocaine. A success was recorded if the rat correctly identified
the cup containing cocaine by rearing up in front of it. The numbers of success for six
rats were 80, 80, 73, 80 , 74 and 80. We are interested in the success rate in the future
for each of the six rates. Estimate success rate for the first and the third rats. (Hint:
one sample proportion estimation.)
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