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1. Let the moment-generating function M(1) of X exist for —h <t < h.
Consider the function R(z) = In M(t). The first two derivatives of R(t)
are, respectively,

o M)

k= M)

Ry = MOM" (O = [M )
(M)

Setting £ = 0, show that

(@) u=R'0)(10%)

(b) o ’=R"(0) (10%)

2. If Y,/n and Yy/n are the respective independent relative frequencies of
successes associated with the two binomial distributions b(n,p,) and
b(n,p;), compute n such that the approximate probability that the

random interval Y,/n - Y>»/n +0.05 covers pi1 - p2is at least 0.80.

HINT: Take p,” =p, =12 to provide an upper bound for . (20%)
3. LetX), X5,..., X,o, be a random sample of size n = 19 from the normal

distribution N( i, o).
(a) Find a critical region, C, of size a = 0.05 for testing Hy: o %=30
against H;: g °=80. (10%)

(b) Find the approximate value of B, the probability of type I error,

for the critical region C of part (a). (10%)
4. During the Friday night shift, » = 28 mints were selected at random
from a production line and weighed. They had an average weight of
x =21.45 grams and s = 0.31 gram. Give the lower endpoint of a

90% one-sided confidence interval for  , the mean weight of all the

mints. (20%)

5. Suppose that the distribution of the weight of a prepackaged
“I-pound” bag of carrots is N (1.18,0.07°) and the distribution of the
weight of a prepackaged “3-pound” bag of carrots is N (3.22, 0.09%).
Selecting bags at random, find the probability that the sum of three
I-pound bags exceeds the weight of one 3-pound bag. (20%)
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