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1. (74444 points) A batch of 100 containers for Frozen orange juice contains 5 that are
defective. Two are selected, at random, without replacement from the batch. Let A and B
denote the events that are first and second container selected is defective, respectively.

{a) Compute P{4) and P{B).
(b} Are A and B independent events? Why or 'why not?

(¢) If the sampling were done with replacement, would 4 and B be independent? Why or
why not?

2. (5+5+10 points) A secrefary typed 5 letters and addressed 5 envelopes. For some reason
the letters were put into envelopes at random. Let IL; be the event that ith, § = 1,2,---,5,
letter is placed in the correct envelope.

{a} Compute P{L,).
(b} Compute P{L; N Ly).

() Compute the probability of at least one letter being put into the correct envelope.

3. (3+5+7 points) Let random variables be such that E{X) = E(Y) = 0, Var(X) = Var(¥Y) =1,
and correlation coefficient pxy = p. f W = X — p¥,

(a) find E(W).
(b) Find Var(W).

{¢) Find pwy.

4. (14+8+8 points)

(a) Suppose we should use a paired-t test to compare the difference between two population
means, however, a 2-sample ¢ test is considered by mistake. Comment on the consequence
rigk for such mistake.

(b) When performing a hypothesis testing, we conclude at a significant level . Why do we
need to pre-ossign a significant level o in the hypothesis testing?

(¢} Is P-value referring to as a Type I error rate or a Type 11 error rate? Why? What
practical phenomencn can we observe from P-value?

5. (5+5+10 points) It is known that 20% of a brand of energy saving light bulbs will burn out
before their guarantee has expired. If 900 bulbs are sold, let ¥ be the number of original bulbs
that must be replaced.

{a) Find the expected value of ¥.

{b) Find the variance of ¥
(c} Within what limits would ¥ be expected to fall? Why?
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