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Average Temperatures in London 

Part I 

Traveling to London, United Kingdom, is one of my dream trips! I would like to travel when the 

weather is good so I can visit many famous places in London. However, I have heard many stories 

that it rains a lot in London. To find the best time to visit London, I have decided to research the 

best months of the year when the temperatures are not so high and not so low, so I can still enjoy 

jumping from a bus to a train and not to be bothered by the heat or rain.  

Researching on the Internet, I came across various websites where weather data is made 

available for travelers to England. According to [1], the warmest month of the year is July, with 

an average temperature of 64 ℉, and the lowest yearly average temperature of  40.6 ℉ is recorded 

in January. I have notice that the data presented on the website follows an up-down pattern and 

repeats each year. Therefore, I have concluded that the function that models the average 

temperature in London must be a sinusoidal function [4] given by the equation  

𝑓(𝑡) = 𝐴 sin(𝐵(𝑥 + 𝐷)) + 𝐶, 

where t is the numbers of months passed since January (here 𝑡 = 0 corresponds to the month of 

January), |𝐴| > 0 is the amplitude, 𝐷 is the phase shift 𝑇 =
2𝜋

𝐵
, is the period, and 𝐶 is the vertical 

translation. To determine the model, I will consider the highest temperature 𝑇𝑚𝑎𝑥 = 64 ℉ and the 

lowest temperature  𝑇𝑚𝑖𝑛 = 40.6 ℉. 

1) The amplitude 𝐴 of the function is equal to half of the difference between the largest data value 

and the smallest data value, that is, 
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𝐴 =
𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛

2
=

64 − 40.6

2
= 11.7 

2) The midline of the graph 𝑦 = 52.3 is obtained by calculating the average of the highest and the 

lowest temperatures:  

𝑦 =
64 + 40.6

2
= 52.3  

3) The period of the sinusoidal function 𝑓is equal to the length of time it takes to data to repeat, in 

this case, 𝑇 = 12 months. Since 𝑇 =
2𝜋

𝐵
, we have 12 =

2𝜋

𝐵
, and from here, we get 𝐵 =

𝜋

6
. 

4) Domain of the function 𝑓 is [0, 𝑁], where N is the numbers of years we are interested in using 

the model. To graph the function f , one can use only an interval of length 12, for instance [0, 12]. 

 5) Range of the function 𝑓 is the interval [40.6, 64] that contains all the average temperatures, the 

endpoints of the interval being the lowest and, respectively, the highest temperature values.  

6) Since the highest value of the temperature occurs in July, for 𝑡 = 6, the point(6,64)  is on the 

graph. Similarly, since the lowest temperature is recorded in January, the point (0,40.6) belongs 

to the graph as well. Since the function is period of period 𝑇 = 12, the point (12,40.6) is also on 

the graph, and this is the point from where the next cycle of the graph will start.  

6) Phase shift is how far the function is shifted horizontally from the usual position. Since the 

lowest temperature corresponds to the point (0,40.6) on the graph and the highest temperature 

corresponds to the point (6,64), the graph intersects the midline of equation 𝑦 = 52.3 at the point 

(3, 52.3). Therefore, the phase shift is 𝐷 = −3 (the graph of sine function is shifted 3 units to the 

right, and, hence, D is negative). 



3 
 

7) The vertical translation is how far the function is shifted vertically from the usual position. In 

this case, the vertical translation is given by the midline, 𝐶 = 52.3. 

Therefore, the function that models the average temperature in London is given by  

𝑓(𝑡) = 11.7 𝑠𝑖𝑛 (
𝜋

6
(𝑡 − 3)) + 52.3 

where t is the number of months that have passed from January 2005 (here 𝑡 = 0 corresponds to the 

month of January). To graph the function, I have used the software Demos [2]. 

 

Figure 1. The average temperature in London over a year period. 
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