STAT 254 — Test 1

February 8, 2017 Name:
Instructor: Patricia Wrean

Total: 30 points

1. (4 points) According to the Globe and Mail, an energy analyst in Calgary is studying
the weekly energy consumption of Canadians to determine whether moving Daylight
Saving Time three weeks earlier is an effective method to save energy. For the purposes
of this problem, let’s assume that her first preliminary study measures the weekly energy
consumption of all residents of Calgary for the past two months.

(a) What is the population of interest to the analyst?

(b) What is the sample used in the study?

(c) What is the variable being measured?

(d) What type of variable is it? Choose one.

i qualitative
ii quantitative, discrete
iii quantitative, continuous

iv none of the above

2. (3 points) The number of days off per year for a sample of individuals selected from nine
different countries is shown below.

20, 26, 40, 36, 23, 42, 35, 24, 30, 31

State the mean, median, and range of this data set.

mearn:

median:

range:
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3. (3 points) A set of data has a mean of 42 and a standard deviation of 8. What can you
say about the proportion of measurements that lie above 58,

(a) if you know absolutely nothing about the shape of the distribution?

(b) if you know that the distribution is bimodal but perfectly symmetrical?

(c) if instead you know that the distribution is unimodal and beautifully symmetrical?

4. (2 points) A certain electronic lock has ten buttons on its face, numbered from 0 to 9.

(a) If you open the lock by pressing any three buttons one at a time in a definite
sequence, how many different ways could you try to open the lock?

(b) If you open the lock by pressing three different buttons all at the same time, how
many different ways could you try to open the lock?
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5. (3 points) Consider events A and B, where P(A) = 0.2, P(B) = 0.6, and P(A|B) = 0.1.
(a) Calculate P(A or B).

(b) Are events A and B independent? Explain briefly.

(c) Are events A and B mutually exclusive? Explain briefly.

6. (4 points) In a group of 10 batteries, 3 are dead. You choose 2 batteries at random.

(a) Which probability distribution would best describe the variable x, where x is the
number of dead batteries you have chosen? Explain briefly.

(b) Calculate the average number of dead batteries you will choose. Also, calculate the
standard deviation for this number.
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7. (7 points) A worker-operated machine produces a defective item one time out of one
hundred if the worker follows the machines operating instructions exactly. However, if
the worker does not follow instructions exactly, the probability of producing a defective
item rises to three times out of one hundred. The worker follows the instructions 90%

of the time.
(a) What is the probability that the machine produces a defective item?

(b) If a randomly selected item is defective, what is the probability that the worker

didn’t follow directions?

(¢) Are “producing a defective item” and “following directions” independent? Briefly
explain your reasoning, including values of appropriate probabilities.
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8. (4 points) Suppose that people’s birthdays are evenly distributed throughout the days
of the week. What is the probability that of any seven people, exactly one was born on
a Monday? At least one?



