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1. (a) By the use of mathematical expressions, write down the dimensional formulas of the 

 following: 

i. Velocity        (2 marks) 

ii. Acceleration       (2 marks)  

iii. Force         (2 marks) 

iv. Work-done       (2 marks) 

 

 

(b)  i.   Given that  
  

  
                     

  

  with solution,      
    where    is the amount present at time      .   is a 

 proportionality constant. What is the dimension of k?  (2 marks) 

ii. Interpret the solution obtained for a formulation of the model of a simple 

 pendulum given as: 

      √
 

 
      (3 marks) 

 

(c) Explain the following steps involved in problem formulation: 

 i. Stating the question      (3 marks) 

 ii. Identifying the relevant factors    (3 marks) 

 iii. Mathematical description      (3 marks) 

 

2. Explain the following concepts as they relate to Mathematical Modeling with 

relevant examples 

 (a) Empirical Models       (6 marks)   

 (b) Theoretical Model       (6 marks)   

 

3. (a) A formulation of the simple pendulum model involves the two differential 

equations 

   
   

   
         



   

   
   

   
            

Where    and   are unknown. Obtain a non-linear differential equation in terms of   and   

(8 marks)   

(b) With the usual notation of the simple pendulum model, find    if        

given that           and                    (4 marks)  

 

 

4. (a)  Briefly explain the type of modelling will you use for the launching of a 

rocket/satellite for  meteorological purposes.   (4marks) 

  (b) Briefly explain the following processes in Mathematical Modelling. 

(i) Validation of a model.     (4 marks) 

 (ii) Interpreting the solution of a model    (4 marks) 

  

5. (a) (i) A raindrop, beginning at rest, falls from a cloud 705.6 m above the 

ground. By adopting a well-known model, determine who long it takes for the 

raindrop to reach the ground?        

         (4 marks) 

 (ii) State two things that could contradict the adopted model in (i) above (4 marks) 

 (b) Explain the concept of evaluation of a mathematical model.         (4 marks) 

        

 

6. (a) Suppose that        and    represent the respective demand, supply and 

price at time   respectively, formulate a difference equation for the dynamic stability 

of market equilibrium with    and    given as: 

            

            

Where       and   are all consonants      (8 marks) 

(b) List four main classification of Mathematical Models   (4 marks) 

 

 

 

       

 


