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iecturemania
Tests performed with a random sample of 40 diesel
engines produced by a large manufacturer showed
that they have a mean thermal efficiency of 31.8
percent with a standard deviation of 2.2 percent-
Based on this information and with a probability of a
Type I error no greater than 0.05, should the person
performing the tests accept the null hypothesis ft >
32.3 percent or ihe alternative hypothesis fi < 32.3
percent?

1 {.82
A random sample of 12 graduates of a secretarial
school averaged 73.2 words per ru inate with a stan-
dard deviation of 7.9 words per minu te on a typing
test. Use the 0,05 level of significance to tesl the null
hypothesis that graduates of this secretarial school
average 75.0 words per minute on the given test
against the alternative that they average less.

11.87 An English teacher wants to determine whether the
mean reading speed of a certain student is at least 600
words per minute. What can he conclude, if in six
I-minute intervals the student reads 606, 622, 617,
572,570, and 605 words, and the probability of a Type
I error is to be at most 0.05?
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I J . 1 1 1 The following data were obtained in an experiment
designed to check whether there is a systematic
difference in the weights (in grams) obt;iwerf with
two different scales:

Rock specimen Scale I Scale II

1
2
3
4
5
6
7

• 8
9

10

12.13
17.56
9.33

11.40
28.62
10.25
23.37
(6.27
12.40
24.78

12.17
17.61
9.35

11.42
28.61
10.27
23.42
16.26
12.45
24.75
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Use the 0.01 level of significance to test whether the
difference between the means of the weights obtained
with the two scales is significant.
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! I . l i M Twelve measurements each of the hydrogen content
(m percent number of atoms) of gases collected from
the eruption of two volcanos yielded .v, = 41.2,
.v, « 45.8. .v, » 5.2, and Sl = 6.7. Decide, at the 0.05
level of significance, whether to accept or reject the
nul l hypothesis ihat there is no difference (with
regard to hydrogen content) in the composition of
the gases in the two eruptions.

(')

\ In a study of the relationship between family size and
intelligence, 40 "only children" had an average IQ of
101.5 with standard deviation of 6.7 and 50 "first-
borns" in two-child families had an average IQ of
105.9 with a standard deviation of 5.8. Use the 0.05
level of significance to test whether the difference
between these two means is significant
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I2.1X Pasl data indicate [hat the standard deviation of mea-
surements made on sheet metal stampings by experi-
enced inspectors is 0.41 square inch. If a new inspector
measures 60 stampings with a standard deviation of
0.48 square inch, test at the 0.05 level of significance
whether he is making satisfactory measurements or
whether iJie variability of his measurements is
excessive.

C/J

Two different lighting techniques arc compared by
measuring the intensity of light at selected localions in
areas lighted by the two methods. If 12 measure-
ments of the lirst technique have a standard deviation
of 2.6 foot-candles and 16 measurements of the second
technique have a standard deviation of 4.4 foot-
candles, test at the 0.05 Icvei of significance whether
the two lighting techniques are equally variable or
whether the lirst technique is less variable than the
second.

In a study of Iwo topical treatments for burn,
subjects were scored according to the fraction of rash
area that was relieved. The relevant data values are
these:

Treatment

G
R

Number of
subjects

12
11

Fraction of
art: a relieved
by treatment

Standard
Mean deviation

0.68 0-21
0.62 0.09

Using the 10 percent level of significance, test the null
hypothesis that the standard deviations of the popu-
lations sampled are equal.
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1 .U2 To check an ambulance service's claim Iha. at least 40
percent of us calls are life-threatening emergencies a
random sample was taken from its files, and it was
found that 49 of 150 calls were lifc-ihrcatening emer-
gent, [f the probability of a Type I error is not to
exceed 0.05, what can we conclude aboul the ambu-
lance service's claim'.'
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13.51 Among 500 marriage license applications, chosen at
random twelve years ago. 48 of the women were al
least one year older than (he men. and among 500
marriage license applications, chosen a! random eight
years later. 85 of the women were at least one year
older than the men. Use the 0,05 level of significance
to lest whether or not there was an acuial increase in
t f i e proportion of women on marriage license applica-
tions who were at least one year older t han the men.
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A market research organization wants to dciermine,
on the basis of the following information, whether
there is a relationship bclween the size of a tube of
toothpaste which a shopper buys and the number of
persons in the shopper's household:

Number of persons

Size of
luhif boufjln

Giant

Large

Small

1-2

23 116

5-6

78

/ OF

mare

43

54 25 16

31

At the 0.01 level of significance, is there a relation-
ship? .
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13.81 To see whether a die is balanced, it is rolled 720 times
and Ihe following results are obtained: I showed P9
times, 2 showed 107 times. 3 showed 98 times 4
showed 132 times, 5 showed 136 times, and 6 showed
118 times. At the 0.05 level of significance, do these
results support the hypothesis that the die is bal-
anced?
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\r 300 consecutive working days, a baker prepares
three large chocolate cakes, and those not sold on the
same day are donated to a charitable food bank. Given
the data shown in the following table, test at the 0.05
level of significance whether they may be looked upon
as values of a random variable having a binomial
distribution:

Number of
cakes sold

Number of -_ 2,
2

14
46

238
X o,

Use the formula for the binomial distribution to cal
culatc the required probabilities.
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