10) There are 3 different methods you can use to reach the answer of 2010, as shown below. For most MScs at LSHTM you will not need to be confident at using all 3 of these methods so just familiarise yourself with whichever feel(s) easiest for you. Many students feel most comfortable with Method 1. 
We are told that the population size has been doubling and asked to calculate when it will be 16 times larger.

The first step in all 3 methods is to relate the “doubling” to the “16 times larger”.

The last few steps in all 3 methods are the same since they are about how to relate the results of the calculations to the context of our question. 

Method 1
Keeping doubling until you reach 16 and then express your answer in exponential form using base 2 (since we are doubling):
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Next we need to interpret what this means in the context of our question. 

We are told that the population size has been doubling every decade.

We can then interpret the calculation above as showing that doubling every decade needs to occur over 4 decades for the population size to become 16 times larger (since the power term is “4” in 24 = 16). 

1 decade is 10 years so 4 decades is 40 years.

The doubling started in 1970 and we are asked when the population size will be 16 times larger than it was in 1970.

The answer is that it will be 40 years on from 1970 which takes us to 2010 (since 1970 + 40 = 2010).

Method 2
If we keeping doubling until we reach 16 then we are multiplying 2 by itself a specific number of times until we obtain 16. “Multiplying 2 by itself a specific number of times” can be represented mathematically as 2x , where x denotes the “specific number of times” we need to multiply 2 by itself in order to obtain 16. We are using base 2 here since we are doubling.
Mathematically this is written as:
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Take logs to base 2 of each side to get:
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By the rules of logs, the left-hand-side of the equation can be simplified by considering what power we need to raise the base 2 by in order to get 2x. The power is simply “x”. That is,  
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since the log to base 2 reverses the antilog to base 2 to leave just the “x”, brought down from being a power term. 

Substituting this simplified left-hand-side back into the preceding equation gives:
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Then you can use your calculator to compute x, as follows.
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On the CASIO fx-85GT calculator, use the

    key to find the logarithm of a number to any base value. This key is near the top right-hand corner of the calculator, just underneath the ON key.

Key in:
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Your calculator should report the answer as “4”, so x = 4.

Note that by pressing 


      you are inserting a comma “,” (where the SHIFT key is the blue button in the top left of the calculator). First you key in the base value of 2, then a comma, and then you key in the number 16. In this example the screen should display: “log(2,16)” just before you press the “=” key.

Note that the open bracket “(“ appears on the screen when the
   log key is pressed, which is why we press the close bracket “)” key after the “16” in this calculation.

Next we need to interpret what this means in the context of our question. 

We are told that the population size has been doubling every decade.

We can then interpret the calculation above as showing that doubling every decade needs to occur over 4 decades for the population size to become 16 times larger (since the power term is “4” in 24 = 16). 

1 decade is 10 years so 4 decades is 40 years.

The doubling started in 1970 and we are asked when the population size will be 16 times larger than it was in 1970.

The answer is that it will be 40 years on from 1970 which takes us to 2010 (since 1970 + 40 = 2010).
Method 3
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Take logs to any base value of each side (using same base on both sides), for example using log to base e (ln) we get:
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One rule of logs states that the power can be brought down to become a multiplier: 
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Using this rule (with m=2 and n=x) gives us: 
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By algebra, we can ‘cross-multiply/divide’ (or divide both sides by ln(2)) to get:
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You can then use your calculator to compute x, as follows.


On the CASIO fx-85GT calculator, use the

key to find the logarithm of a number to base e. This key is near the top right-hand corner of the calculator, two down from the ON key.

Key in:

 
Your calculator should report the answer as “4”, so x = 4.

Note that the open bracket “(“ appears on the screen when the
   key is pressed, which is why we press the close bracket “)” key after the “16” and after the “2” in this calculation.
Next we need to interpret what this means in the context of our question. 

We are told that the population size has been doubling every decade.

We can then interpret the calculation above as showing that doubling every decade needs to occur over 4 decades for the population size to become 16 times larger (since the power term is “4” in 24 = 16). 

1 decade is 10 years so 4 decades is 40 years.

The doubling started in 1970 and we are asked when the population size will be 16 times larger than it was in 1970.

The answer is that it will be 40 years on from 1970 which takes us to 2010 (since 1970 + 40 = 2010).
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