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Department of Mathematics ‘
Ahmadu Bello University, Zaria |
MATH 311-Mathematical Modelling I, Time: 2hrs. 202472025 Session
Answer FOUR Questions, Question 1 is COMPULSORY

1. A factory which produces two products A and B intends to minimize the total cost of production
while satisfying multiple constraints. The raw materials required to produce A and B are 2kg and
4kg respectively while each unit of A and B respectively cost $3 and $5 to produce. Also, each
unit of A and B require 3hrs and 2hrs of labour respectively. The factory has a total of 80kg raw
material and 60hrs labour. In addition, the company has a total of 36 machine hours available
where A requires 1 machine hour and B, 3 machine hours. If at least 10 unit of A must be produced
and the total units to be produced must not exceed 40 due to limited storage, advise the factory on
the number of each product to produce.

2. Use the method of undetermined coefficients to find the general solution to y” —y’ — 6y =
3x2 exp(—2x) subject to y(0) = 1 and y(1) = 5.

3a. Explain the differences between an IVP and BVP with examples.

b. Find the Laplace transform of the following functions:

i ¥ ii. exp(=7t).
@Usc tiie Laplace transform techinique to obtain the solution of
= ty = 0
du d%u p 4 o : S la
-a—t=a5-;5,t_<_0-u—0f0ry20,t>0 {uzoasy_’co

5. Fit a second degree polynomial to the following data using the least squares method. Find the

coordinate of the minimum or maximum point.

on to the ODE;

6a. Use the method of undetcrmined coefficients to find the soluti
.
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