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Section B           Contexts and Applications              150 Marks 

Question 7                             (60 Marks) 

(a) Marcus is in charge of restoring an old theatre.  He is replacing the stage and has 

been given a plan for the typical dimensions of a theatre stage. 

 

The plan of the stage is in the shape of a rectangle joined to a semicircle.  The length of the 
rectangular part is 2x metres and the width is y metres.  The diameter of the semi-circular 
part is 2x metres.  The perimeter of the stage is 80m. 

 

(i) Using P = 80, show that 𝑦 =
80−2𝑥−𝜋𝑥

2
. 

(a)  
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(ii) Hence, show that the area, 𝐴 m2, of the stage is given by  

𝐴 = 80𝑥 − (2 + 
𝜋

2
)𝑥2. 

(b)                                 

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

(iii) Use calculus to find the value of x at which 𝐴 is a stationary point. 
(b)  
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(iv) Prove that the value of x you found in (iii) gives the maximum value of 𝐴. 
(c)  

                               

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

(v) Calculate, to the nearest m2, the maximum area of the stage. 
(d)  

                               

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

 
 
 
 
 
 
 
 
 
 
 



TTC Pre-Leaving Certificate Exam, 2020    

Mathematics, Paper 1 - Higher Level 

17 

 (b) 
Whilst completing the works, Marcus finds a 
leak in the roof.  A bowl is put down to catch 
the water and Marcus watches it filling as he 
waits for the leak to be fixed. 

 

When the depth of the water is h m, the 
volume V m3 is given by 

𝑉 =  
1

12
𝜋ℎ2(3 − 4ℎ),          0 ≤ ℎ ≤ 0.25 

 

(i)  Find, in terms of 𝜋,
𝑑𝑉

𝑑ℎ
  when h = 0.1. 

(a)                                 

                                

                                

                                

                                

                                

                                

                                

                                

                                

Water flows into the bowl at a rate of 
𝜋

800
 𝑚3𝑠−1.             

 
(ii)   Find the rate of change of h, in metres per second, when h = 0.1. 

(a)                                 

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                


