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1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25950 12 340
34 750 5690 13 580 7 450 9 475
18 890 14 675 6 295 21225 37 850
51200 43 340 16 575 8 380 28 880
(i) Complete the table giving the frequencies of the leading digits. [1]

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2]

Leading digit 1 2 3 4 5 6 7 8
Frequency 7

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

Leading digit | 1 2 3 4 5 6 7 8 9
Frequency 6.0

(iv) Compare the results in the three tables. [1]
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2 On lines 28 and 29 it says ‘Similarly, the numbers in Table 3 with leading digit 5, 6, 7, 8 or
9 give numbers in Table 5 with leading digit 1°. Explain how this is reflected in the
frequencies in Table 4 and Table 6. [1]

3 Line 104 refers to the relationship p, = p,+p,+ps. Explain how this relationship is
obtained.

4 Benford’s Law is quoted on lines 126 to 127. Show that this is equivalent to

1
Dp = loglo(l + Z) .

5 Using the results L(4) =2 x L(2) and L(6) = L(3) +L(2), and the relationship
P+ p; = p;. derive the result L(8) = 3 x L(2) stated on line 123. [3]
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The distribution of leading digits in the daily wages, in pounds sterling, of the employees of
a firm is given in the table below.

The employees all work a 5-day week. Using the values for the daily wages above, find the
entries marked a and b for the weekly wages in the table below. Explain your reasoning.[4]

4

Leading digit 1 2 3 4 5
Frequency
(daily wages) 29116 1 12110

Leading digit 1 2 3 4
Frequency a b
(weekly wages)
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