LogS Al /23 marks)

The intensity level of sound, L measured in decibels (dB), is a function of the

sound intensity, .S watts per square metre (W m~—2). The intensity level is given by
the following formula.

L =10log,, (S x 10'%), S = 0.

1a. An orchestra has a sound intensity of 6.4 x 1073W m~2 . Calculate the /2 marks]
intensity level, L of the orchestra.




The pH of a solution is given by the formula pH = — log;, C where C'is the
hydrogen ion concentration in a solution, measured in moles per litre (Ml_l).

2a. Find the pH value for a solution in which the hydrogen ion concentration /2 marks]
is 5.2 x 1075,




2c. Find the hydrogen ion concentration in a solution with pH4. 2. Give your [2 marks]
answer in the form a X 10k where 1 < a < 10 and k is an integer.

The strength of earthquakes is measured on the Richter magnitude scale, with
values typically between 0 and 8 where 8§ is the most severe.

The Gutenberg-Richter equation gives the average number of earthquakes per
year, N, which have a magnitude of at least M. For a particular region the
equation is

log,g N =a — M, forsome a € R.

This region has an average of 100 earthquakes per year with a magnitude of at
least 3.

3a. Find the value of a. [2 marks]




b

The equation for this region can also be written as N = Tov

3b. Find the value of b. [2 marks]




The expected length of time, in years, between earthquakes with a magnitude of
at least M is %

Within this region the most severe earthquake recorded had a magnitude of 7. 2.

3d. Find the expected length of time between this earthquake and the next [2 marks]

earthquake of at least this magnitude. Give your answer to the nearest
year.

The pH of a solution measures its acidity and can be determined using the formula
pH = —log;, C, where C'is the concentration of hydronium ions in the solution,

measured in moles per litre. A lower pH indicates a more acidic solution.

The concentration of hydronium ions in a particular type of coffee is 1. 3 X 1079
moles per litre.

4a. Calculate the pH of the coffee. [2 marks]




A different, unknown, liquid has 10 times the concentration of hydronium ions of
the coffee in part (a).

4b. Determine whether the unknown liquid is more or less acidic than the  [3 marks]
coffee. Justify your answer mathematically.
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