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1. (a) Solve the following system of linear equations using the Gaussian elimination 

method: 
          x1  +   5x2  –  2x3   =    5 
                                                       3x1  +  2x2  +  5x3   =   22  

 2x1  –   3x2  +  2x3   =    2        
     

(10 marks) 
 

(b) For the following matrix:  

544

101

121

  calculate 

(i) the eigenvalues, and        
(8 marks) 

 
(ii) the eigenvector associated with the highest eigenvalue.   

(7 marks) 
 

Total 25 marks 
 
2. (a) Find the particular solution of the differential equation: 

   0y6
dx

dy
5

dx

yd
2

2

 

given that y = 2 and dy/dx = 3 when x = 0.         
(10 marks) 

  
(b) Find the particular solution of the differential equation: 

   
x3

2

2

e20y5
dx

dy
2

dx

yd
         

(15 marks) 
  given that y = 0 and dy/dx = 0 when x = 0. 

Total 25 marks 
 

Please turn the page 
 



Page 3 of 4 
School of the Built Environment & Engineering 
BSc (Hons) Civil Engineering 
Semester One Examination 2010/2011 
Mathematics 
Module No: BLT2013 

 
 3.      (a)       Customers arrive randomly at a builders merchant at an average of 3.2 per minute. 
                     Assuming customer arrivals follow a Poisson distribution, calculate the probability   
                     that 
       

(i) no customers 
(ii) less than 5 customers 
(iii) more than 5 customers arrive in a particular minute. 
 
Also calculate the probability that 
 
(iv) one or more customers arrive in any 30 second period.  
                                                                                                                 (15 marks) 
 

         (b) A company minibus has 7 passenger seats and on a routine run it is estimated that          
                     the probability of any passenger seat being occupied is 0.42. Calculate, correct to  
                     3 decimal places, the probability that on a routine run there will be   
 
 

(i)        no passengers  
 
(ii)       one passenger 
 
(iii)      two passengers    
 
(iv) at least 3 passengers 

 
 

 
 

                                                                                                                 (10 marks) 
 

Total 25 marks 
 

Please turn the page 



Page 4 of 4 
School of the Built Environment & Engineering 
BSc (Hons) Civil Engineering 
Semester One Examination 2010/2011 
Mathematics 
Module No: BLT2013 

 
 
4.         (a) The weights of a manufacturer’s bags of cement are normally distributed with 

a mean of 25 kg and a standard deviation of 0.5 kg. In a batch of 250 bags 
delivered to a contractor, calculate: 

 
(i) The expected number of bags whose weights are between 24.5 kg and  

26 kg. 
(ii) The expected number of bags whose weights are over 26.5 kg.               

                                                                                                      (10 marks) 
 

. 

 
 

 (b)      A large multi-storey car park, servicing an airport, has four exit barriers.  The                                 
           number of barriers in use at each of 100 instances monitored during a 24   
           hour period are given below. 
                                                             
   

Barriers in use 0 1 2 3 4 

Number of 
instances 

18 42 33 5 2 

 
         (i)      fit a binomial distribution to the data, and 
        (ii)      test the goodness of fit using a 5% level of significance.  
                                                                                                                               

(15 marks) 
 

Total 25 marks 
 
 

 
END OF QUESTIONS 
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