Statistics 305 Quiz 3 November 1, 2007 Instructor: Dr. Wu

Name

Note: Points for each question are indicated in the left margin in square brackets.
1. Suppose that volumes of liquid dispensed into bottles of certain type have mean 15.05 in® and
standard deviation 0.04 in®.

(a) If volumes dispensed into bottles are approximately normally distributed, find the probability
that the volume dispensed into the next bottle exceeds 15.1 in®.
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(b) Approximate the probability that the average volume dispensed into the next 50 bottles exceeds

15.06 in®.
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(c) If it is desirable that the volume of liquid dispensed into a bottle exceeds 15 in® for 95% of
bottles filled with liquid, what filling precision (as measured by standard deviation) is required
if the mean volume of liquid dispensed into a bottle is kept at 15.05 in3?

1) X ﬁyywxmﬂ/ ‘ %;mmé With s M=15T07
PCX>5) =P(E> ZFE)=a 7" Py
—/ S5

2. Suppose that X and Y are independent random variables with the same mean of 10 and standard
deviation of 2. Find the mean and standard deviation of W= X - Y + 2.
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3. Suppose that a large lot of nominal 10 Q resistors has mean resistance p = 9.95  and standard
deviation of resistances o = 0.06 . Suppose that 25 resistors are randomly selected from this lot
and connected in series. Note that the resistance of the assembly is the sum of the resistances of the
23 individual resistors.

(a) Find the mean and variance for the resistance of the assembly.
B x=xAdt o FKes
—_— — i~ S —
EX = E+Ef+ -+ BNy =25 M =25 (5 257 A5
Sy o— V7 4V = 2_2j‘(&0o/)&~:ﬂa?
L X =lar i Flar s+ F+ Lar iy =25 T = ! 205
(b) Suppose that the resistance of the assembly, X, is normally distributed. Find P(X < 250).
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4. A sample of 90 U-bolts produced by a small company has thread lengths with a sample mean of 5.02
in. and a sample standard deviation of 0.003 in.

(a) Find a 95% two-sided confidence interval for the mean thread length. Al =425
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(b) Find a 95% lower conﬁdence bound for the mean thread length.
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(c) Assess the strength of the evidence in these data to the effect that the population mean thread
length differs from the nominal value of 5 in. Show the entire five-step format.
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