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INSTRUCTIONS TO CANDIDATES

1. Pleaseread the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of FIVE (5) questions. You are required to answer FOUR
(4) questions only.

6. Answer all questions in English.

7. Fomulais appended. Write your answer correct to THREE (3) decimal places.

THERE ARE 8 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.




Answer 4 (FOUR) questions only. Please use the answer booklet provided.
Question 1
a) The accompanying box-and-whisker plots can be used to compare the annual
incomes of three professions Figure 1 below. Interpret the annual income based on
the given comparative boxplots.
(5 marks)
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Figure 1

b) State either TRUE or FALSE for the following statements.

i) The smaller the standard deviation the smaller the spread.
i) The median is a measure of center and the mean is a measure of spread.
iii) The standard deviation can never be 0.
iv) Pie Charts that display percentages of categorical data must always add up to
100
v) If the median is equal to the mean than the distribution must be skewed.
(5 marks)

c) Four different brands (A, B, C and D) of acrylic paint were being tested for their
drying time. Table 1 shows data of the drying time in minutes for the different brands
of acrylic paint.

Acrylic Brand
A B C D
175 164 |20.3 |14.6
169 |19.2 |15.7 |16.7
158 |17.7 |17.8 | 20.8
186 |154 |189 | 18.9

Table 1
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The following Table 2 is the Minitab output for ANOVA of the data.

One-way ANOVA: A,BC,D

Analysis of Variance

Source DF SS MS F-Value P-Value
Factor 3 2.765 7 ? 0.863
Error 12 ? ?

Total 15 47.950

Table 2

i) Fill in the missing values of the ANOVA output below in the ANSWER
BOOKLET.
(4 marks)

ii) Test the hypothesis whether that there are differences among the mean of
drying time. (1 mark)
Question 2

a) The random variable X, representing the number of errors made by the typist per
page, has the following distribution:

X 2 3 4 5 6

fx) {001 |0.25 |04 |03 |0.04

If Z= 3x-2, determine E(Z) and Var(2)
(5 marks)

b) When a robot welder is in adjustment, its mean time to perform its task is 1.3250
minutes. Past experience has found the standard deviation of the cycle time to be
0.0396 minutes. An incorrect mean operating time can disrupt the efficiency of
other activities along the production line. For a recent random sample of 80 jobs,
the mean cycle time for the welder was 1.3229 minutes. Test the hypothesis whether

the machine appear to be in need of adjustment at 5 % significance level.

(5 marks)

c) A factory pays its employees and average wage of RM25.00 an hour with a standard
deviation of RM1.50. If the wages are approximately normally distributed and paid to
the nearest cent, determine the percentage of the workers receive wages between
RM23.75 and RM 26.22 an hour inclusive?

(5 marks)
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Question 3
a) A null hypothesis is rejected at the 5% level, determine True or False for the following
statements;
i) The p-value is greater than 5%
ii) The p-value is less than or equal to 5%
iif) The result is statistically significant at the 5%.
(3 marks)

b) At the site of an archaeological dig two large burial sites have been found. In trying to
decide whether the skeletons from these two sites come from different tribes
anthropologists have measured the height of 40 skeletons from each burial site. The
following are the sample statistics:

Burial site 1 Mean = 163 Variance = 24

Burial site 2 Mean = 161 Variance = 12

i) Test a hypothesis test at 5% significance level, that the mean height of
skeletons from each burial site is the same
(5 marks)

ii) Calculate the p-value for this test and state your conclusion clearly.
(2 marks)
c) A stamping machine produces ca tops whose diameters are normally distributed with
a standard deviation of 0.02 inch. Determine the mean value so that that no more
than 5 % of the can tops produced have diameters exceeding 3 inches.
(5 marks)
Question 4
a) A type of newly purchased advertising balloons is supposed to be filled with a
pressure of at most 40 psi. A random sample of 38 such balloons was selected and it
gives a sample mean of 40.8 psi and a standard deviation of 1.58 psi. Does this
sample prove that such balloons fill with a pressure of at most 40psi? Test the
hypothesis at 7 % significance level.
(5 marks)

b) A chemist made 8 independent measurements of the melting point of tungsten. She
obtained a sample mean of 3410.14°C and sample standard deviation of 1.018°C.
Determine the sample size needed for a 99% confidence interval to specify the
proportion within £1.705.

(4 marks)
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¢) The volume, X milliliters, of olive oil in one-litre bottles may be assumed to be
normally distributed random variable with mean p and standard deviation 3.
i) Assuming that pu = 1005, determine the probability that the volume of olive oll
in a randomly selected bottle is less than 1010ml.
(3 marks)
i) Determine to the nearest integer, the value of p so that at most 1% of bottles
contain less than 1 litre of olive oil.
(3 marks)
Question 5

1. The lengths of fish caught in the river are found to be normally distributed with a mean of
41 cm and a variance of 11 cm?.
i) Determine the probability that a randomly selected fish is at least 50 cm.

(2 marks)
i) Inasample of 200 fish, how many of them would you expect to be at most
45 cm? (3 marks)

a) A vehicle manufacturing company wants to investigate how the price of one of the
motorcycle models depreciates with its age. The research department of the
company took a sample of ten motorcycles of this model and collected the following
information on the ages (in years) and prices (in thousand RM) of these motorcycles.
Age 5 3 2 9 1 4 7 6 8 10
Price | 2.2 25 |35 |1.0 4.0 24 |15 |18 |12 |07

i) Construct a scatter plot for these data. Does the scatter diagram show a
linear relationship between ages and prices of motorcycles?
(3 marks)
i) Determine the regression line with prices as a dependant variable and age as
an independent variable.
(2 marks)
iii) Predict the price of a 75 — year old motorcycle of this model.
(2 marks)

iv) Determine the correlation value and explain the strength of the relationship
between age of motorcycle and prices.
(3 marks)
END OF QUESTION
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APPENDIX 1
FORMULA

Confidence Intervals for the Difference
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Standard Unit Test Statistic (Large-Sample)
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0.0040
0.0438
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0.1591
0.1950
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0.4890
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TABLE Upper percentage points for the Student's t distribution

o

v 040 025 0.10 0.05 0.025 0.01 0.005 0.001 0.0005

1] 0325 1.000 3.078 6314 12706 31.821 63.657 318.309 636.619

2| 0289 0.816 - 1.886 2.920 4303  6.965 9.925 22327 31.599
310277 0765 1.638 2353 3.182 . .4.541 5.841 10.215 12.924
4| 0271 0741 1533 2.132- 2776 3.747 4.604 7.173 8.610
5] 0267 0727 1476 2.015 2.571 3.365 4.032 5.893 6.869
6 0265 0718 1440 1.943 2.447 3.143 3.707 5.208 5.959
7 0263 0711 1415 1.895 2.365 2.998 3.499 4785 5.408
8| 0262 0706 1397 1.860 2.306 2.89¢6 3.355 4.501 5.041
91 0261 0703 1383 1.833 2262 2.821 3.250 4.297 4.781
10°| 0260 0700 1372 1.812 2228  2.764 3.169 4.144 4.587
11} 0260 0.697 1363 1.796 2.201 2.718 3.106 4.025 4.437
12 ] 0259 0.695 1356 1.782 2.179 2.681 3.055 3.930 4318
13| 0259 0694 1350 1771 2.160 2.650 3.012 3.852 4221
14 | 0258 0692 1345 1.761 2.145 2.624 2.977 3.787 4.140
15| 0258 0.691 1341 1753 2.131 2.602 2.947 -3.733 4.073
16 | 0258 0.690 1.337 1.746 2.120 2.583 2.921 3.686 4.015
17 | 0257 0.689 1333 1.740 2.110 2.567 2.898 3.646 3.965
18 | 0.257 0.688 1.330 1734 2101. 2.552 2.878 3.610 3.922
19 | 0257 0.688 1328 1.729 2093 2539 2.861 . 3.579 3.883
20 | 0257 0687 1325 1.725 2.086 2.528 2.845 3.552 3.850
21 | 0257 0686 1323 1721 2.080 2.518 2.831 3.527 3.819
22 | 0256 0.686 1.321 1.717 2.074 2.508 2:819 3.505 3.792
231 0256 0685 1319 1.714 2.069. 2500 2.807 3.485 3.768
24 ) 0256 0.685 1318 1.711 2.064 2.492 2.797 3.467 3.745
25 | 0256 0.684 1316 1.708 2.060 2.485 2.787 3.450 3.725
26 | 0256 0.684 1315 1.706 2.056 2.479 2.779 3435 3707
27 | 0256 0.684 1314 1.703 2.052 2.473 2971 3421 3.690
28 | 0256 0.683 1313 1.701 2.048 2.467 2763 - 3408  3.674
29 | 0256 0.683 1311 . 1.699 2.045 2.462 2.756 3.396 3.659
30 | 0.256- 0.683 1310 1.697 2.042 2.457 2.750 3.385 3.646.
35 |- 0255 (0682 1306 13690 2.030 2.438 2:724 3.340 3.591
40 | 0255 0.681 1.363 1.684 2.021 2423 2.704 3.307 - 3.551
60 | 0.254 0679 1296 1.671 2.000 2.390 2.660 3.232 3.460
120 | 0254 0.677 1289 1.658 1.980 2.358 2.617 3.160 3.373
oo | 0253 0674 1282 1.645 1.960 2.326 2.576 3.090 3.291
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