
STAT 254 – Test 2

March 21, 2019 Name:
Instructor: Patricia Wrean

Total: 25 points

1. (3 points) A medical researcher wishes to study the patient outcomes for certain oper-
ations at BC hospitals within the last year. For the following situations, identify the
survey method used to pick these operations.

(a) For each hospital in BC, the researcher chooses a random selection of operations
that occurred at that hospital within the last year.

(b) The researcher randomly selects 10 hospitals in BC and studies all operations that
occurred at those hospitals within the last year.

(c) The researcher makes a list of all of the operations that took place in BC within
the past year and randomly chooses a certain number of operations from that list.

2. (2 points) Thirty percent of all calls coming into a telephone exchange are long-distance
calls. Consider the next 200 calls that come into the exchange. Let x be the number of
long-distance calls.

(a) What is the name of the exact distribution of x?

(b) Can you approximate this distribution with a normal distribution? Explain briefly.
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3. (5 points) In a certain city, the time it takes in hours to repair a small hole in the
sidewalk is a continuous random variable with probability density function

f(x) =

{
k(x4 − x5) 0 ≤ x ≤ 1

0 otherwise

(a) Find the value of k such that f(x) is indeed a probability density function.

(b) Find the probability that it takes at least half an hour to repair a hole in the
sidewalk.

(c) On average, how long does it take to repair a hole in the sidewalk?
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4. (5 points) The mayor of Victoria was informed that household water usage is a normally
distributed random variable with mean of 25 gallons/day and a standard deviation of 6
gallons/day.

(a) If the mayor wants to give a tax rebate to the lowest 20% of water users, what
should the gallons/day cutoff be?

(b) Calculate the probability that one hundred randomly-chosen households will use on
average more than 27 gallons per day.

(c) As a civil engineer, you are brought in to consult on the system supplying Victorias
households with water. Do you need to worry about whether on any particular
day all 100,000 households will suddenly need more than 27 gallons per day each?
Explain your answer.
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5. (5 points) A study conducted by the doctors of a particular hospital involved monitoring
a random sample of 15 patients. The results showed the average amount of anesthetic
needed to put a patient to sleep before surgery was 3.2 cc with a standard deviation
of 0.4 cc. Previous research indicates that the amount of anesthetic needed is normally
distributed.

(a) State the conditions under which you are computing the confidence intervals in
parts (b) and (c).

(b) Give a 99% confidence interval for the average amount of anesthetic needed.

(c) Give a 99% confidence interval for the standard deviation of the amount of anes-
thetic needed.
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6. (2 points) On your way to this quiz, you stop at Tim Hortons and pick up a box of six
doughnuts. Is it reasonable to assume that the weight of the box be normally distributed
if

(a) the weight of each doughnut is normally distributed? Yes / No

(b) the weight of each doughnut is skewed? Yes / No

7. (3 points) A preliminary survey indicates that 25% of all airline flights arrive late. How-
ever, airline executives wish to do a bigger survey to determine the proportion of late
flights to within ±2% with 90% confidence. How many flights must this bigger survey
include?


