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NATIONAL OPEN UNIVERSITY OF NIGERIA 

Plot 91, Cadastral Zone, Nnamdi Azikiwe Expressway, Jabi, Abuja. 

 

FACULTY OF SCIENCES  

January\February Examination 2018 

 

 

Course Code:   MTH308    

Course Title:   Introduction to Mathematical Modeling    

Credit Unit:   2 

Time Allowed:  2 HOURS 

Instruction:   ATTEMPT NUMBER ONE (1) AND ANY OTHER THREE (3) QUESTIONS 

 

Section A 

1.  (a) How would you define Mathematical Modeling?             [5 Marks] 

 

(b) Which type of modeling will you use for the launching of 

   a rocket/satellite for meteorological purposes?               [5 Marks] 

(c) Formulate the dimensional formula for Elastic modulus.              [5 Marks] 

(d) Given two or more different adequate models, discuss in brief two factors that can be used to rank 

them towards picking the best.                                       [10 Marks] 

 

 

2. (a) Mathematical models are basically of two kinds, discuss in brief these two kinds of  

Mathematical Modeling.                  [6 Marks] 

 

(b) A raindrop, beginning at rest, falls from a cloud 705.6 m above the ground. Model the acceleration of 

the raindrop. Hence, obtain the velocity terminal for the rain drop to reach the ground?  

                                                       [9 Marks] 

 

3. (a) Formulate the dimensional formula for each of the following: 

 (i) Velocity    (iv) Work 

(ii) Acceleration    (v) Pressure 

(iii)  Force     (vi) Power                                [9 Marks] 

 

(b) Discuss the three main stages involved in the mathematical modeling of a real-life situation.  

               [6 Marks] 
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4. (a)  The equation of the newton’s law of cooling is a first order first degree linear separable differential  

equation given by ),( ATTk
dt

dT
  where T is the temperature of the body, TA is the temperature of the 

surrounding medium and  k is the constant of proportionality; Find the solution of this equation.(4 Marks) 

 

(b)  A copper ball is heated to a temperature of 100oC. Then at time =0 it is placed in water which is maintained 

at a temperature of 30oC. At the end of 3mins the temperature of the ball is reduced to 70oC. Find the time 

at which the temperature of the ball drops to 31oC.                                                                  (11 Marks) 

 

5.   (a)   In a certain culture of bacteria the rate of increase is proportional to the number present.  

(i) if it is found that the number doubles in 4 hours, how many may be expected at the end of 12 hours. 

(ii) if there are 104 at 3hours and 4. 104 at the end of 5 hours, how many were in the beginning. (10Marks) 

 

(b)  If the population of a country doubles in 50 years, in how many years will it treble under the assumption   

that the rate of increase is proportional to the number of inhabitants?                                        (5marks)   
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