
The t - Formulae 

Questions 
 
Q1. 
  

(a)  Write down the t-formula for sin x. 

(1) 

(b)  Use the answer to part (a) 

(i)  to find the exact value of sin x when 

 

(ii)  to show that 

 

(4) 

(c)  Use the t-formulae to solve for 0 < θ ≤ 360° 

 

giving your answers to one decimal place. 
(4) 

  

(Total for question = 9 marks) 

  

 
 
 
 
Q2. 
  

(i)  Use the substitution  to prove that 

 

(2) 
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(ii) 

 

An engineer models the vertical height above the ground of the tip of one blade of a  
wind turbine, shown in Figure 1. The ground is assumed to be horizontal. 
The vertical height of the tip of the blade above the ground, H metres, at time x seconds  
after the wind turbine has reached its constant operating speed, is modelled by the 
equation 

 

(a)  Show that H = 60 when x = 0 
(1) 

Using the substitution t = tan(60x)° 
(b)  show that equation (I) can be rewritten as 

 

(3) 
Hence find, according to the model, the value of x when the tip of the blade is 100 m 
above 
the ground for the first time after the wind turbine has reached its constant operating 
speed. 

(5) 

  

(Total for question = 11 marks) 

 

Q3. 

(a)   Use the substitution t = tan  to show that  

 

(3) 

(b)   Use the substitution t = tan  and the answer to part (a) to prove that  

 

(3) 
(Total for question = 6 marks) 

  

 Ch.5 The t-Formulae



Q4. 

  

 

Figure 1 

Figure 1 shows the graph of the function h(x) with equation 

 

(a)   Show that 

 

where t = tan .  
(6) 
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Figure 2 

Figure 2 shows a graph of predicted tide heights, in metres, for Portland harbour from 08:00 
on the 3rd January 2017 to the end of the 4th January 20171. 

The graph of k h(x), where k is a constant and x is the number of hours after 08:00 on 3rd of 
January, can be used to model the predicted tide heights, in metres, for this period of time. 

(b)   (i)   Suggest a value of k that could be used for the graph of k h(x) to form a suitable 
model. 

(ii)  Why may such a model be suitable to predict the times when the tide heights are at 
their peaks, but not to predict the heights of these peaks? 

(3) 

(c)   Use Figure 2 and the result of part (a) to estimate, to the nearest minute, the time of the 
highest tide height on the 4th January 2017. 

(6) 

1Data taken on 29th December 2016 from http://www.ukho.gov.uk/easytide/EasyTide 

  

(Total for question = 15 marks) 
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Mark Scheme – The t - Formulae 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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