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QUESTION 1 (GA1)

Consider the mixing process taking place in a two-tank system as per figure below.
F1,T1,CA1, CB1

F2,T2,CAx, CB=0

v v

AL | B3T3
F4,T4
A2
1.1 Discuss the variables of the system (5)
1.2 Establish the mass balance of the process (10)
1.3 Establish the energy balance of the system (10)

[25]

QUESTION 2

Conduct a qualitative analysis of the mathematical model established in question 1. Ensure
that you have combined the energy balance and mass balance to generate only one

mathematical model that would allow to oversee the process. State whether the process 1s

stable or not.
[20]

QUESTION 3

Fund the solution of the following set of equations:
dxp/dt = 2x;+ 3x2+ 2 withx1(0)=0
dxi/dt = 2x1+ 3x2 + €' with x1(0)= 0

[20]




QUESTION 4

Consider the following second-order differential equation:
azj‘,f ta j:" dox = f{1)
where X(t) is considered to be in the form of a

deviation variable with initial conditions

{ dx
R

What would be the time function if:
1.  aj*4aa=0and a;=2, a:=1 and a,=1

2. a1 %4a1a2,<0 and a;=2, a2=2 and a,=2

[20]

QUESTION 5

Discuss the principal considerations that affect the scope of mathematical modeling of a

metallurgical process.

[15]
QUESTIONG6
Calculate the time function of the following Laplace transform:
X(s) = 1/(s-1)*(s+2)
[15]
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_ transforms for typical functions such as Tables 7.1 and 8.1.

TABLE 8.1

INVERSE LAPLACE TRANSFORMS OF SELECTED EXPRESSIONS

Laplace transform: f{s)

Time function: f(1)
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