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ENGINEERING MATHEMATICS 1l ASSIGNMENT 6

a) Modellingis mathematical representation of asystem and simulation of a systeminvolves solving the
model and obtainingits outputvariable for different values of itsinput variable orasitsinput variable is

changed from one value to another. A mathematical model is a description of asystem using
mathematical concepts andlang. The process of developinga model is modelling.

b) (1)Differentiating E.g Exponential growth/decay
(2)Balanced Law E.g Mixing problem

(3)Integrating Factor E.g Electric Circuit
i) dT/dt = K(T-Ta)
(1/T-Ta).dT = Kdt
Integrate both sides
In(T-Ta) =Kt + ¢
T—Ta=e*¢

T-Ta=ek. e

T—Ta = Toekt
Ta = 25%
T - 25= Toekt

At t=0; T=10°
10-25 = Tek®
To =-15
T—25=-15e
At t=5; T=20



20-25=-15¢°*

-5 = -15¢°

1/3 = ek
5k = In(1/3) = -1.0986

K=-0.2197

T-25= _15e—0.2197t

T= 25 _ 15e—0.2197t
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iii) commandwindow

clear

clc

close all

t=0:0.5:50

T=25-(15*exp (-0.2197*t))
plot(t,T)

xlabel ('"Time (s) ")
ylabel ('Temp (~0C) ")
grid on

grid minor
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iv) Steady State Temperature =25°C

v) Initially in the system, Increase in time will lead to a proportionate
increase in Temperature, until the steady state temperature is reached
and Temperature becomes constant even on increase in time.

vi) T =24.99C; t=?

T=25- 15e—0.2197t

24.9 = 25 — 150-2197t

-01= _15e-0.2197t

6.67 X 10-3 — e-0.2197t

In(6.67 x 103) = -0.2197t

-5.0101=-0.2197t

t=22.8min



