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Log Straight Line Graphs - Solutions 
 

Marks are indicated in brackets after each question number  

 

2013 Paper 1 Question 20, (2) 

The equation of the line is log3 𝑦 = 2𝑥 since gradient = 2 and y-intercept = 0 

log3 𝑦 = 2𝑥 

Rewriting as an exponential gives  

𝑦 = 32𝑥 

 

2014 Paper 1 Question 24, (5) 

𝑦 = 𝑘𝑎𝑥 

log9 𝑦 = log9(𝑘𝑎𝑥) 

log9 𝑦 = log9 𝑘 + log9 𝑎𝑥 

log9 𝑦 = log9 𝑘 + 𝑥 log9 𝑎 

Rewrite in the format of a straight line 

log9 𝑦 = (log9 𝑎) 𝑥 + log9 𝑘 

 

Consider the line shown in the graph  

𝑚 =
5 − 2

6 − 0
=

1

2
 

Y-intercept = 2 

So, by inspection we have  

log9 𝑎 =
1

2
                 log9 𝑘 = 2 

𝑎 = 9
1

2 = 3               𝑘 = 92 = 81 

 

 

 

 

 

 



 

2017 Paper 2 Question 9, (5) 

𝑦 = 𝑘𝑥𝑛 

log2 𝑦 = log2 𝑘𝑥𝑛 

log2 𝑦 = log2 𝑘 + log2 𝑥𝑛 

log2 𝑦 = log2 𝑘 + nlog2 𝑥 

Reorder to give  

log2 𝑦 = n log2 𝑥 + log2 𝑘 

n is the line gradient =
3 − 0

0 − (−12)
=

1

4
 

 

log2 𝑘 is the y intercept 

log2 𝑘 = 3 

𝑘 = 23 = 8 

 

2019 Paper 2 Question 12, (5) 

𝑦 = 𝑎𝑏𝑥  

Taking the log of both sides gives  

log4 𝑦 = log4(𝑎𝑏𝑥) 

             = log4 𝑎 + log4 𝑏𝑥 

             = log4 𝑎 + 𝑥 log4 𝑏 

log4 𝑦 = log4 𝑏 (𝑥) + log4 𝑎         

This is in the format of a straight line where log4 𝑏 represents the gradient and log4 𝑎 

represents the 𝑦 − intercept.  

Using the points (0, −1) & (3, 8) gives gradient =
8 − (−1)

3 − 0
= 3 

So, log4 𝑏 = 3 

             43 = 𝑏 

               𝑏 = 64 

 

From the graph the 𝑦 − intercept is −1. 

So, log4 𝑎 = −1 

           4−1 = 𝑎 

               𝑎 =
1

4
 



 

2022 Paper 2 Question 7, (5) 

𝑦 = 𝑘𝑥𝑛 

log5 𝑦 = log5( 𝑘𝑥𝑛) 

log5 𝑦 = log5( 𝑘) + log5(𝑥𝑛) 

log5 𝑦 = 𝑛 log5 𝑥 + log5 𝑘 

This is in the format of a straight line with gradient 𝑛 and y-intercept log5 𝑘. 

 

Using (0, 3) and (2, −1) the gradient of the line is  

3 − (−1)

0 − 2
=

4

−2
= −2   

So, 𝑛 = −2              

 

From the graph the y-intercept is at 3, giving  

log5 𝑘 = 3 

𝑘 = 53 = 125 

 

2024 Paper 2 Question 6, (5) 

𝑦 = 𝑎𝑥𝑏  

log5 𝑦 = log5 𝑎𝑥𝑏 

log5 𝑦 = log5 𝑎 + log5 𝑥𝑏 

log5 𝑦 = log5 𝑎 + b log5 𝑥 

log5 𝑦 = b log5 𝑥 + log5 𝑎 

 

𝑚 =
10 − (−2)

4 − 0
= 3. So, 𝑏 = 3 

 

The 𝑦-intercept is at −2 so  

log5 𝑎 = −2 

𝑎 = 5−2 

    =
1

52 

    =
1

25
 

 

 


