
Stat 254 Assignment Two

Name:

Assignments must be completed on this paper. Marks may be
deducted for not showing all your work.

1. [3 marks] An old plane has four engines which operate independently.
Each engine operates correctly on 89% of flights. Find the probability that
at least two of the four engines operate correctly on the plane’s next flight.
Round your answer to three decimal places.

2. [3 marks] The average number of accidents per week on a busy highway
is 1.5. Find the probability distribution for the number of accidents over the
next two weeks. Round your probabilities to two decimal places. Ignore any
probabilities that are less than 1%.



3. [4 marks] Find the expected value and the variance for the random vari-
able X with the following probability density function: f(x) = 1

(5 ln 2)x
for

4 ≤ x ≤ 128 and f(x) = 0 otherwise. Keep the expected value in exact form,
but round the variance to two decimal places.



4. [4 marks] The volume placed in a bottle by a bottling machine is normally
distributed with mean µ and SD σ. Over a long period of time it is observed
that 6.43% of bottles contain more than 2.2364 L, and 3.07% of bottles con-
tain more than 2.2609 L. Find µ and σ.



5. [3 marks] As part of their job interview process, 2000 aspiring engineers
write a standardized test which is scored out of 100. The mean test score is
72 with a variance of 36. A random sample of 80 tests is selected. Find the
probability that the mean of the sampled test scores is less than 73.

6. [2 marks] A certain website tracks how long visitors stay on the site. A
sample of 75 visitors stayed for an average of 1.17 minutes, with a standard
deviation of 0.38 minutes. Find a 95% lower confidence bound for the av-
erage amount of time visitors stay on the site. Round your answer to two
decimal places.



7. [6 marks] Test whether the population proportions p1 and p2 are equal at
the 10% significance level given the following sample data:
n1 = 1000, p̂1 = 0.81, n2 = 600, p̂2 = 0.85.

a) State H0 and Ha

b) Check any necessary assumptions.

c) Do you reject H0? Show all your work.

d) Find the p-value.



8. [5 marks] Find the probability of making a Type II error in the hypothesis
test below if the true value of µ is 76.5.

Test H0: µ = 77 at α = 0.05 with x = 76.8, s = 1.3, n = 60.


