EECS 461 Short Quiz #3

Probability and Statistics
April 25, 2007 [( EY

Name:

Closed Book and Closed Notes: Show all work. Provide numerical answers as four-place demimals.

1. (40 %) A police crime lab suspects that the purity of methamphetamine in the local area has changed recently.
In the past, the drug was on average 21.0 percent pure. In a random sample of twelve recent drug busts, the
sample mean was 23.4 percent purity, with a sample standard deviation of 4.1 percent purity.

a. Test the null hypothesis H, : p = 21 against the alternate hypothesis H, : p # 21 using o = 0.05.
Do you accept or reject the null hypothesis?

b. This time, test the null hypothesis H, : 1 = 21 against the alternate hypothesis H, : p > 21 using
a = 0.05. Do you accept or reject the null hypothesis in this case?

¢. Calculate the p-value for the test in (a). State whether you accept or reject the null hypothesis in (a) by
using the p-value.
d. Calculate the p-value for the test in (b). State whether you accept or reject the null hypothesis in (b)

by using the p-value. Z
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2. (40 %) Consider the random variable Y = [ X|, where X ~ N(0, o).
a. Find the probability density function (PDF) of Y. Hais is e [a\7
b. Find E(Y
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3. (20 %) Consider the random variable
Y= X +2Xo + Xz 4+ Xy

q

where X1 ~ N(4,V3), Xo ~ N(4,v4), X3 ~ N(2,v4), and X4 ~ N(32V/2).
a. Find the mean of Y.
b. Find the variance of Y.
c. Find the probability that 15 <Y < 20.
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