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Test 3

The time allowed for this test is 1 hour and 45 minutes. Please answer all questions in the space
provided. A formula sheet is available upon request but if you decide not to use it you will be
awarded 3 bonus marks. Remember to write clearly and use correct notation. If you use a distri-
bution make sure to draw it and shade the relevant area.

Question 1. (6 marks) Ten randomly selected shut-ins were each asked to list how many hours of
television they watched per week. The results are

82 66 90 84 75 88 80 94 110 91

Determine the 90% confidence interval estimate for the mean number of hours of television watched
per week by shut-ins. Assume the number of hours is normally distributed.
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Question 2. (4 marks) A bank wants to know what proportion of its checking-account customers
have used at least one other service provided by the bank within the last six months. How large a
sample will be needed to estimate the true proportion to within 5% at the 98% level of confidence?
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Question 3. (6 marks) An experiment was conducted to compare the mean absorptions of two
drugs in specimens of muscle tissue. Seventy-two tissue specimens were randomly divided into
two equal groups. Each group was tested with one of the two drugs. The sample results were
XA =§.4% Xp = 8.3, s4 = 0.11, and sp = 0.10. Use the probabilistic approach to hypothesis testing
with ¢ = 0.05 to determine if there is a difference in the mean absorptions of the two drugs, (Assome
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Question 4. (7 marks) The quality of latex paint is monitored by measuring different character-
istics of the paint. One characteristic of interest is the particle size. Two different types of disc
centrifuges (JLDC, Joyce Loebl Disc Centrifuge, and the DPJ, Dwight P. Joyce disc) are used to
measure the particle size. It is thought that these two methods yield different measurements. s (g1
readings were taken from the same batch of latex paint using both the JLDC and the DPJ discs

JLDC | 4714 4601 4696 4896 4905 4870 4987 5144
DPJ ‘4295 4271 4326 4530 4618 4779 4752 4744
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Assuming particle size is normally distributed, determine whether there is a significant difference
between the readings at the 0. Ol level of significance.
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Question 5. (6 marks) Keirin track cycling is a popular betting sport in Japan. Does the starting
position of the rider effect the rider’s chances of winning? Use the data below with o = 5% to
answer this question.

Position 1 2 3 4 5
Number of wins | 28 17 16 26 9

LET Q1 ge  qlr  oRuramion Sectoened  of cang S PesmsA i,

fg (e K:-),--./{
Yy o2 S

Ho' ¢
o' 0 7

So Q~\¢Ll); (46) = a2 Fot AL i=8l,.,58 So QDF W
Cad  osE A VETUBUTar

dbz 6-4=Y4

W (009) = A4 pegenss pediens 2* > 949

(A

[l?-—(?.z)z (IG—Iﬁ.a)loL(M\
i f Tz lq- 2

. (4.2

+ CC(" (C(.Z,T' - (2-G%
e 2

T o ReSG s~

(W RET
£T 5% wE ol coMeLupg” AT ST oo med A4 A EFFedd
on T RDuls  CAmtd of G,



Question 6. (6 marks) The article "Making Up for Lost Time" reported that more than half of the
country’s workers aged 45 to 64 want to quit work before they reach age 65. Suppose you conduct
a survey of 1000 randomly chosen workers in order to test if this figure is too high. 460 of the 1000
sampled want to quit work before age 65. Use o = 0.01.
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Question 7. (7 marks) A random sample of 500 car batteries revealed the following distribution of

battery life (in years).
Life in years | Observed frequencies | 2 -é/&¢ K& e\
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For this sample the sample mean is ¥ = 2.80 and sample standard deviation is s =0.97. At o =
0.05, does battery life follow a normal distribution?
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