
Answers to additional problems

10.1	 The x in the expression log x relates to the power to which 10 must be raised to obtain a 
number.

log(10–5) is –5 and the pH of this solution is –1 × –5 = +5.
10.2	 We first take logs of both sides,      log(fraction remaining) = log(½)n

Secondly, we simplify the term on the right-hand side by remembering from the third law of 
logarithms how log ab = b × log a.
Therefore,  log(fraction remaining) = n log (½).

10.3	 We first rearrange the expression slightly, making k the subject,
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10.4	 The inverse function of ln is exponential, so we take the exponential of both sides,

exp(ln I) = exp(a + bη) 

The exponential of a logarithm of a term is the term itself so, I = exp(a + bη).

10.5	 Using the second law of logarithms,	 ln k2 – ln k1 =− −
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10.6	 The inverse function to log x is 10x so we take 10x of both sides,

so 1 log( ) ( )0 10� � � � �A z z I

The inverse function of a function yields the thing itself. Accordingly, the left-hand side sim-
plifies to,
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10.7	 We first split the two ln terms using the second laws of logarithms,
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We then take the two ln terms from the right-hand side onto the left,
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2 10: Powers II

We then combine all the ln terms as a new single term on the left-hand side as,
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We then take the inverse function of a logarithm (which is an exponential) of both sides,
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The exponential of a logarithm is the thing itself,
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We sometimes write this expression slightly differently, as
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10.9	 First, using the second law of logarithms, we combine the two ln terms,
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Secondly, we reverse the logarithm, by taking the exponential of both sides,
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The brackets on the left-hand side are now superfluous.
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We then multiply both sides of the equation by p1,
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10.10	 First, we take the logarithm of both sides,

ln m = ln (k c1/n)

Secondly, using the first law of logarithms, we split the right-hand side,

ln m = ln k + ln c1/n

Thirdly, using the third law of logarithms, we simplify the final term,

Equation of a straight line  y  = c + mx

Linearized equation  ln m = ln k + 
1
n

  ln c

We have linearized an equation. Chapter 29 discusses that process in greater depth

It is common for some 
students to try to rear-
range the equation as, 
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This rearrangement is not 
correct. BODMAS will not 
allow it. The subtraction 
step must happen first.
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