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QUESTION 1

Summarised below are the values of the orders (to the ncarest $) taken by
a sales representative for a wholesale firm during a particular year.

Value of order ($) Number or orders
10- 19 9
202229 15
30— 39 27
40 - 49 29
50 - 59 34
60 - 69 19
70 - 79 10
a) Calculate the mean. (4 marks)
b) Calculate the standard deviation. (5 marks)
c) Using interpolation, estimate the median and the mode.

: (5 marks)
d) Find the Pearson’s second coefficient of skewness. (3 marks)
e) Calculate the coefficient of variation. (3 marks)

QUESTION 2

a)

The probability of a windy day is 0.3. When a golfer makes a given
shot, the probability that it will land on the green is Y4 if it is a still
day, and 1/8 if it is a windy day. Find the probability that a shot will
land on the green. (4 marks)

A box contains ten counters. Five of the counters have the number 1
written on them, three have 2, and two have 3. A counter is drawn
out, and X is the number on it. Construct a table showing the
probability distribution of X. (4 marks)

A machine has four components, and will work provided that at
least three of them are functioning. If each component has
probability 0.1 of breaking down before the end of the day, what is
the probability that the machine will still be working at the end of
the day? (4 marks)

A company sends out letters to 2000 customers. Each letter has
probability 0.002 of being incorrectly addressed. Find the probability
that at least two are incorrectly addressed. (4 marks)

A gun is fired at a target which is 1000m away. The shell travels Xm
towards the target, where X ~ N (1000, 10). What proportion of shells
land within 2m of the target? (4 marks)
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QUESTION 3

The prices and quantities of four commoditics were recorded for the years
2008, 2009 and 2011. The following table gives the prices in hundreds of

dollars and the quantities in thousands.

2008 2009 2011
Commodity | Price Quantity | Price Quantity | Price Quantity
1 100 10 105 1,25 150 2,0
2 40 2:0 50 2;5 80 4,5
3 200 9,1 210 6,0 260 7,0
4 70 8,0 78 3,2 100 5,0

Using 2008 — 2009 as the base period, calculate the price index for 2011

using.

a) The Simple Aggregate method

b) Laspeyre’s method

c) Paasche’s method

d) Fisher’s ideal index method

QUESTION 4

(6 marks)
(6 marks)
(4 marks)

(4 marks)

The table below shows the sales made by a company over a three year
period. Sales are given in hundreds.

Year 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

2009 12 14 16 15

2010 19 21 19 20

2011 23 24 20 30

a) Using a period of four quarters, {ind the trend values using the
moving average method. (5 marks)

b) Calculate the seasonal variations using the multiplicative method.

(5 marks)
c) Calculate the deseasonalised sales. (5 marks)
d) Forecast the total sales for 2015 using least squares method.

(5 marks)
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QUESTION 5

a) The following table gives the ages and masses of five people.
Age, X (years) 1 D 20 36 42
Mass, Y (kgs) 5 14 40 70 63

It is believed that the age and mass are related by the law
Y = a + bX, where a and b are constants.

1) Draw a scatter graph of Y on X. (4 marks)
11) Use the least-squares method to find a and b, and state the
law. Draw the equation on your scatter graph. (6 marks)
1ii) Find the correlation coefficient. (5 marks)
b) The heights and weights of ten adult men are given in the table
below.
Man A B C D E F G H I J

Height (cm) | 188 175 16811831185 ['163 | 184 | 1924175 | 187

Weight (kg) | 86 | 71| 92| 85| 83| 76 | 77[112| 92 | 85

Rank the data and calculate Spearman’s rank correlation coefficient.
(5 marks)

QUESTION 6

a) A university department regularly sets its students an examination
at the end of their first semester. The marks have been found to be
normally distributed with mean 67 and variance 96. One year the
department is forced to lower its entrance requirements, and at the
end of the first year the 30 students achieved a mean mark of 62 in
the test.

Is this significant at 5 per cent to show that the standard of student
attainment has fallen? (6 marks)

b) The marks obtained nationally in an examination have a normal
distribution with variance 190. The marks obtained by a sample of
ten students from a particular college are listed below.

64 61 58 Eg0 49 56 166 60 o2 74

Find the sample mean mark.
Find the 95 per cent confidence interval for the mean mark of the
students from the college.

Without any further calculation, comment on a claim by the college
principal that the true mean mark is 68. (7 marks)
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c) The salaries, in $00S, of 80 employees of a company are given in the
following table.

3:9 1.7 2.0 2.4 2.0 1.2 2.4
3.4 1.3 1.5 3.7 2.6 1.6 3.2
1.5 2.6 3,1 3.1 3.4 2.5 2.2
2.9 21 1.6 1.6 1:6 2.1 2.9
2.1 1.3 3.9 =5 4.1 2.4 4.4
32 250 1.4 4.1 2l 2.5 4.2
2.6 26 2.9 2.4 2.6 4.4 3.3
1.7 1.9 2.1 1.6 3.6 o8 3.2
3.6 3:0 3:D SuT 2.4 1.6 1.7
3.7 2.6 2.9 2.5 2:8 3.9 2.5
2 3.6 2.4 3.6 3.2 3.0 2.9
3.0 Sl 3.3
Assuming the intervals 1.0 - 1.5, 16-2.1, --------- ,
1) Construct a frequency distribution table. (5 marks)
1) From your frequency distribution table, determine the median
class. » (2 marks)

Ul
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LIST OF FORMULAE
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Critical values for the standard normal distribution.

[Significance for 1 tail test (2 - tail in brackets)].

10% (20%) | 5% 2.5% [2% (4%) | 1% (2%) |0.5% (1%)
(10%) (5%) ; ;
Z | 1282 1.645 1.960 | 2.054 1 2.326 576




PAPER NO: 575/15/506 = STATISTICS

APPENDIX

AREAS
under the
STANDARD
NORMAL CURVE

from O to z
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