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Question 1 

In a study conducted by the Department of Mechanical Engineering at a univesrsity, the steel 
rods supplied by two different companies were compared. Ten sample springs were made out of 
the steel rods supplied by each company and a measure of flexibility was recorded for each. The 
data are as follows: 

Company A: 9.3 8.8 6.8 8.7 8.5 6.7 8.0 6.5 9.2 7.0 
CompanyB: 11.09.8 9.9 10.2 10.1 9.7 11.0 11.1 10.2 9.6 

a) Calculate the sample mean, median, and variance for the data for the two companies. 
(4+4+4 Marks) 

b) Calculate the coefficient of variation for the two companies and comment. 
(8 Marks) 

Question 2 

a) 	 Interest centres on the life of an electronic component. Suppose it is known that the 
probability that the component survives for more than 6000 hours is 0.42. Suppose also that 
the probability that the component survives no longer than 4000 hours is 0.04. 

(i) What is the probability that the life of the component is less than or equal to 6000 hours? 
Oi) What is the probability that the life is greater than 4000 hours? 

(3+3 Marks) 
b) 	 A regional telephone company operates three identical relay stations at different locations. 

During a one year period, the number of malfunctions reported by each station and the causes 
are shown below. 

Station A B c 

Problems with electricity supplied 	 2 1 
Computer malfunction 4 3 2 

Malfunctioning electrical equipment 5 4 2 

Caused by other human errors 7 7 5 


Suppose that a malfunction was reported and it was found to be caused by other human 
errors. What is the probability that it came from station C? 

(14Marks) 
Question 3 

Magnetron tubes are produced from an automated assembly line. A sampling plan is used 
periodically to assess quality on the lengths of the tubes. This measurement is subject to 
uncertainty. It is thought that the probability that a random tube meets length specification is 
0.99. A sampling plan is used in which the lengths of 5 random tubes are measured. 
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a) Show that the probability function ofY, the number out of 5 that meet length specification, is 
given by the binomial discrete probability function. 

(10 Marks) 
b) Suppose random selections are made off the line and 3 are outside specifications. Use 

probability function above either to support or refute the conjecture that the probability is 
0.99 that a single tube meets specifications. 

(10 Marks) 

Question 4 

If a dealer's profit, in units of $5000, on a new automobile can bo looked upon as a random 
variable X having the density function 

I(x) ;:;:: 2(1 - x), 0 < x < 1 

a) Find the average profit per automobile. 
(4 Marks) 

b) What is the dealer's average profit and standard deviation per automobile if the profit on each 
automobile is given by g(X) ;:::: X2. 

(6+5+5 Marks) 

Question 5 

a) 	 Derive the mean and variance of a probability density function of this form; 

(10 Marks) 
b) Suppose that the service life, in years, of a hearing aid battery is a random variable having a 

Weibull distribution with a = 1/2 and fJ = 2. 

(i) 
(ii) 

How long can such a battery be expected to last? 
What is the probability that such a battery will be operating after 2 years? 

(5+5 Marks) 

Question 6 

a) 	 A machine is producing metal pieces that are cylindrical in shape. A sample of pieces is 
taken and the diameters are 1.01, 0.97, 1.03, 1.04, 0.99, 0.98, 0.99, 1.01, and 1.03 
centimetres. Find a 99% confidence interval for the mean diameter and variance of pieces 
from this machine, assuming an approximate normal distribution. 

(10 Marks) 
b) The following measurements were recorded for the drying time, in hours, of a certain brand 

of latex paint: 
3.4 2.5 4.8 2.9 3.6 2.8 3.3 5.6 3.7 2.8 4.4 4.0 5.2 
3.0 4.8 
Assuming that the measurements represent a random sample from a normal population, find 
the 99% tolerance limits that will contain 95% of the drying times. 

(10 Marks) 
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Question 7 

A random sample of nl = 32 specimens of cold-rolled steel give average strength Xl = 29.8 ksi 
, and sample standard deviation ofSl = 4. A random sample of n2 = 35 specimens of two-sided 
galvanized steel give average X2 = 34.7 ksi, and S2 = 6.74. 

a) Find the 99% confidence interval for 111 112 
(8 Marks) 

b) Are the strengths of the two types of steel different at a = 0.01. 
(12 Marks) 
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Normal Distribution 

Table C-1. Cumulative Probabilities ofthe Standard Normal Distribution. 
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Chi-Square Distribution 

Table C-2. Percentiles of the X2 Distribution 
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JUi7 J.t4<'l .Jb'.93 41.411 
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Student's Distribution (tDistribution) 

Table C-4 Percentiles of the t Distribution 

Entry is r(A; p) \l\o11ere P{t(v) :S t(A; v}J = A 

,. . '. 

, ,. < •• 
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9 0.261 O..S43 0.883 1.100 1.3-23 1.833 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
23 
:19 
30 

40 
64.1 

120 
w 

O.l6(l 

0.260 
0 .. 259 
0 ..259 
<l.2S8 
0.258 

0.258 
O.2S7 
0.257 
0.25'1 
0.257 

0.2S1 
0.256 
0.256 
O.2~ 

0.2~ 

O.l.56 
O.2!56 
0.2:56 
0.256 
0.256 

0.255 
O.2S4 
0.254 
O.2:5;'} 

0.~4t 

0.540 
0.539 
0.531 
0.531 
0.536 

(t.535 
G.534 
0.534 
0.533 
0.5:\3 

0.532 
0.:53::!. 
0.532 
0.531 
0.531 

OS31 
0.531 
0.530 
O.~JO 

0.530 

0.52<) 
0.527 
0.526 
0.'24 

0.879 

0.816 
0.873 
0.870 
O.'86S 
0.866 

0.86."1 
O.S6J 
0.862 
0.361 
0.860 

O.8!i9 
O.S5S 
o.ass 
0.83'7 
0.856 

o.gS(; 
O.iSS 
0.855 
0.854 
0.854 

O.~I 
O.MI!I. 
0.845 
O.M~ 

UJ93 

1.088 
1.083 
1.07·~ 

1.071} 
1.074 

urn 
1.069 
1.0f.? 
1 .066 
1.064 

1.063 
J.061 
1060 
1.OS<J 
1.058 

l.o..'iK 
1.057 
1.056 
1.05S 
I.OSS 

t.OSO 
'.045 
l.04l 
1.0.]6 

1.372 

1.363 
1.356 
1.3!SO 
1.34..'1 
1.341 

1.337 
1.333 
LJ3Q 
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1.111 
1.114 
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Table C-4 (Continued) Percentiles of the t Distribution 

A 

v .~nf ,985 .9') .4l92." .995 .9975 .9995 

1 15.8'95 21.205 31.821 42.434 6J.6.51 127.322 636.590 
2 4.849 :'L643 6.965 {to?) 9.925 14.089 3U9S 
.3 3.482 3.896 4 ..54l 5.047 5.841 7.453 12.924 
4 2.999 3.:2'>8 1.747 4.08l1. 4.604 5.598 S.610 
5 2.757 3.003 3.36S 3.634 4.032 4.773 6,869 

6 2.612 2.829 J.l"} 3.372 3.7m 4.317 S.9SIJ 
7 2.511 2.11S 2.998 3.20l :\,4<;,1'9 4.029 5.408 
8 2.449 2.634 2.10196 3.0S5 3.355 ' 3.833 5.041 
9 2.398 2.574 2.821 2.9QK 3.250 3.690 4./81 

1Q 2.'3S~ 2:527 2.164 2.932 3.169 3.581 4.581 

J1 2328 2.49i 2.118 2879 :tl(}i6 J.497 4.437 
12 2.3Q3 2.461 2.68! 2Jl36 3.055 3.428 4.3'8 
13 2.232 2.436 2.MQ 2.1!()\ 3.01'2 3.172 4.22\ 
14 2.264 2.4l5 2.624 2.171 2.977 3.326 4.140 
15 Z.249 l.3')7 2.00l 2.746 2.947 :U,Sti 4.013 

Hi 1.235 ;UIn 2.583 2.724 '2.92' 3.252 4.0(5 
11 2.224 2.368 2.567 2.106 2.898 3.222 3.%5 
t8 2.214 2.356 2.552 2.()8') 2.818 3.197 3.922 
19 2.205­ 2.346 2.539 2.674 2.86' 3.174 3,381 
'20 2.19? 4.336 2.528 2.<i61 2.845 3.153 3.1149 

2J 2.\89 4,.318 2.518 ".M'; 2.831 3.135 3.819 
22 2.183 2.320 2.508 2.639 2.IH'l l.U? 3.192­
23 2.177 2.3U 2.500 2.629 2.801 ::U04 3.168 
24 2.112­ 2.307 2.492 2.620 2.191 1.(1)\ 3.745 
15 2.167 2.3()1 2.485 2.612 2.787 3.0'18 3.725 

26 2.16'2. 1..2% 2.479 2.605 2.719 3.(167 3.701 
27 2.15& 2.291 2.471 2.598 1.77l 3.057 3.690 
2S 2.154 2.'2S{) 2.461 2.592 2.763 :'U147 3.674 
2CJ 2.150 2.282 2.462 2.586 2.756 3.038 3.659 
30 2.247 2.218 2.457 2.581 2.750 3.030 3.646 

40 2.123 2,250 2.42.1 2 . .542 2.10<\ 2.971 3.551 
60 2.099 2.223 2.390 2.504 2.660 2.915 3.460 

120 2.076 2.196 2.358 2.468 2.617 2.860 3.373 
(X> 2.OS4 Z.l70 2.326 2.432 2.:576 2.801 3.291 
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