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ANSWER ALL QUESTIONS 
 

1. A construction company is designing a rectangular swimming pool that 
will have a deck of uniform width surrounding it. The dimensions of the 
swimming pool are 20m long and 10m wide. The total area of the pool 
plus deck is 600m2.  

 
 

a. Show that the width of the decking is 5m. [13 Marks] 
b. If the decking costs £65 per m2, what is the total cost of material. [2 

Marks] 
c. If the pool has a uniform depth of 1.5m, calculate how long it will take to 

fill with water assuming a flow rate of 0.02m3/s. [5 Marks] 
 
 
 
 
 

2. A beam of length 6m has a uniform distributed load, w in N give by 𝒘𝒘 =
𝟖𝟖𝟖𝟖𝟖𝟖 + 𝟏𝟏

𝟐𝟐
𝒙𝒙𝟑𝟑when x is the distance along the beam (m). The total load, P 

(N) about the origin is given by 𝑷𝑷 = ∫ 𝒘𝒘𝒘𝒘𝒘𝒘𝟔𝟔
𝟎𝟎 .  

a. Determine P. [9 Marks] 
b. For the same beam, the moment, R (Nm) is given by ∫ (𝒘𝒘𝒘𝒘).𝒅𝒅𝒅𝒅𝟔𝟔

𝟎𝟎 . 
Determine R. [11 Marks] 
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3. A double pratt roof truss has been designed for a roof. The truss must 

span 12m, with the ridge being 4m above the truss base. The truss is 
split horizontally into 6 equally sized segments.  

 

 
 

a. Calculate the angles i to vi on the diagram. [10 Marks] 
b. Calculate the total amount of timber required for a single truss. 

[10 Marks] 

 
 
 
 
 

4. A simple pulley system gives the equations:  
𝒂𝒂 = 𝑻𝑻 − 𝒈𝒈 
𝟐𝟐𝟐𝟐 = 𝑻𝑻 − 𝟐𝟐𝟐𝟐 
𝒂𝒂 + 𝒃𝒃 = 𝟎𝟎 

 
Where a and b represent acceleration, T is the tension in the rope and g 
is the acceleration due to gravity. Determine x1, x2 and T using 
Gaussian Elimination. [20 Marks] 
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5. A civil engineer is designing a lighthouse. The main structure of the 
lighthouse is a truncated cone (frustrum) with a height of 20m, a lower 
base diameter of 5m and a upper diameter of 3m. The light is housed in 
a cylindrical structure at the top of this frustrum with a diameter of 3m 
and height of 4m. The roof consists of a hemispherical dome with a 
diameter of 3m.  

 
a. Calculate the total surface area of the lighthouse. [10 Marks] 
b. Calculate the total volume of the lighthouse. [10 Marks] 

 
 
 
 
 

Diwedd/End 
 
 
 
 
 


