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SETU 

DEPARTMENT OF BUILT ENVIRONMENT 

 

BEng (Honours) in Civil Engineering 

 

QUALIFYING MATHS EXAMINATION (YEAR 1) 

 

Examination Date  FRIDAY 29th AUGUST 2025  

Starting Time  14:00 

Duration   3 Hours 

Examiner   Dr Ciara Fitzpatrick 

 

 

INSTRUCTIONS TO CANDIDATES: 

Answer all FOUR questions. 

All questions carry equal marks.  

Graph paper is provided. 

Log tables are available.  
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Question 1  

(a) Solve the following for 𝑥:  
 

(i) 𝑥ଶ − 11𝑥 + 18 = 0                                                          [3 marks] 
 

(ii) 𝑥ଶ − 5𝑥 + 3 = 0                                                        [3 marks] 
 

(b) Solve the following for 𝑥: 
 

(i) 
ଶ௫ିଶ

௫
×

ଶ

௫
= 1       [3 marks] 

 

(ii) 
ଵ

௫ାଶ
+

௫

ସ
= 1                                                                     [4 marks] 

 
 

(c) For the functions 𝑓(𝑥) = 3𝑥ଶ + 5𝑥 − 3 and  𝑔(𝑥) = 1 − 3𝑥 
(i) On graph paper, using the same axes, plot the graphs of  𝑓(𝑥) and 

𝑔(𝑥) for the domain −3 ≤ 𝑥 ≤ 2.       
         [6 marks] 
 

(ii) Use the graphs to find the solution to 3𝑥ଶ + 5𝑥 − 3  = 0 
                     [3 marks] 
(iii) Use the graphs to find the solution to 3𝑥ଶ + 8𝑥 − 4  = 0 

(i.e. where  3𝑥ଶ + 5𝑥 − 3 = 1 − 3𝑥 ) 
                     [3 marks] 
                  

                                                                                                        [TOTAL = 25 MARKS] 
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Question 2  

(a) Transpose the following formulae to make the symbol in square brackets 
the new subject:  

 

(i) 𝐴 = ቀ
௔ା௕

ଶ
ቁ ℎ        [𝑎]                                                                   [2 marks] 

 

(ii) 𝑉 = 𝜋𝑟ଶℎ       [𝑟]                                                                     [2 marks] 
 

(iii) 𝑇 = 2𝜋ට
ூ

௠௚
      [𝐼]                           [3 marks] 

 

(iv) ଵ

௙
=

ଵ

௨
+

ଵ

௩
            [𝑣]          [3 marks] 

 
 

(b) Simplify the following:  

(i) 5𝑎ଷ  × 4𝑎଺                                                                     [2 marks] 
 

(ii) 
ඥ(௫ల) 

௫(ଷ௫మ)మ                                                                                 [3 marks] 

 
(c) Without the aid of a calculator, evaluate 

    ଼
ళ×ଶమ

ଵ଺ఱ                                                    [3 marks] 

(d) Solve the following equations for 𝑥, giving your answer to 3 decimal 
places where appropriate:  

 

(i) 𝑒௫ = 1.26                                                                                 [1 marks] 
 

(ii) 3௫ =
ଵ

ଽ
                  [2 marks] 

 

(iii) 2 log(𝑥) = log(5)                                                 [2 marks] 
 

(iv) logଶ(𝑥) − logଶ(8) = 1                   [2 marks] 

                                                                                                        [TOTAL = 25 MARKS] 
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Question 3                                              

(a) Figure 3.1 shows the plan of a University campus, 𝐴𝐵𝐶𝐷.  The points 𝐶, 𝐷, and 𝐸 are 
main doors to buildings on the campus.  [𝐷𝐸], [𝐷𝐶] and [𝐸𝐶] are pathways between 
the main doors.   

 

Figure 3.1  (not to scale) 
 

(i) Work out |𝐵𝐶| the distance from 𝐵 to 𝐶.                                                 [2 marks] 
 

(ii) Show that angle ∠𝐶𝐸𝐵 = 77° , correct to the nearest degree.      [1 marks] 
 
(iii) Use the size of the angle ∠𝐶𝐸𝐵 = 77° to work out |𝐴𝐷| the distance from 𝐴 

to 𝐷.                                                                [3 marks] 
 

(iv) Calculate the area of triangle 𝐶𝐷𝐸 .                                                           [2 marks]    
                                                                                           

(v) Work out |𝐷𝐶| the distance from 𝐷 to 𝐶.                                                 [3 marks]        

                                                                                  

(b) Figure 3.2 shows a triangular flag. (Note that this is NOT a right-angled triangle).   

 

Figure 3.2  (not to scale) 

Calculate the angle 𝜃, correct to the nearest degree.                                          [3 marks] 
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(c) Figure 3.3 shows a square based pyramid.   
|𝐴𝐵| = |𝐴𝐶| = |𝐴𝐷| = |𝐴𝐸| = 10 m  and |𝐵𝐶| = |𝐶𝐷| = |𝐷𝐸| = |𝐸𝐵| = 8 m. 

 

Figure 3.3  (not to scale) 

 

(i) Calculate the size of the angle ∠𝐷𝐴𝐸, correct to 1 decimal place.                                                               
                                                                                                             [3 marks] 

 
(ii)  Work out the perpendicular height of the pyramid (i.e. the shortest 

distance from the apex A to the square base), correct to 1 decimal 
place.                                [5 marks] 

 
(iii) Calculate the total surface area of the pyramid, correct to 1 decimal 

place.                                                                                  [3 marks] 

                                                                                                          

        [TOTAL = 25 MARKS] 
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Question 4 

(a) Differentiate the following with respect to 𝑥:  
 

(i) 𝑦 = 𝑥ସ cos 𝑥       [3 marks] 
 

(ii) 𝑦 =
ଷ௫మ

ହି௫
                                                                                 [3 marks] 

 
(iii) 𝑦 = 2 sin(5𝑥)                      [3 marks] 
 
(iv) 𝑦 = ln 𝑥 + 4𝑒ି௫       [3 marks] 
 
(v) 𝑦 = (8𝑥 + 1)ହ                                                                     [3 marks] 
 

(b) The concentration of bacteria in a tank is given by the equation 

𝑐 = 200𝑒ି଴.଴ହ௧ 

  where 𝑐 is the concentration in ppm, and 𝑡 is the time in hours.  

(i) Find the rate of change of the concentration in the tank at time 
𝑡 = 3 hours.  

(ii) State the units, and whether the concentration is increasing or 
decreasing.  

           [4 marks] 
 

(c) The volume of water in a tank is given by the equation 

𝑉 = 2 + 15𝑡 − 4𝑡ଶ 

  where 𝑉 is the volume in m3, and 𝑡 is the time in minutes.  

(i) Find the maximum volume of water in the tank. 
(ii) State how you know that this must be a maximum value.  

[6 marks] 

                  [TOTAL = 25 MARKS] 

      END OF PAPER 


