CM3450
Fall 2008
Drill 10

1. Do exercise 3, page 48-49. Plot the pressure (in atm) as a function of liquid mole fraction

and vapor mole fraction.
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Solving System of Equations: Nonlinear Case
(Dr. Tom Co, 10/5/08)

Introduction:

A problem contains a set of nonlinear equations with n unknowns and n equations

filxq, 0, %) =0

fn(x1, e, xy) =0

Often, a numerical approach is needed.

MathCad procedure:

1. Set up the problem by defining all the variables and the nonlinear functions. In doing so,
one needs to also fix an initial value for the unknown, i.e. this approach is like roots()
function in that we need initial guesses.

2. Insert a “solve” block. This block is marked by the keywords: Given and the Find( )
function. Inside the solve block, write the equations (be careful to use [ctrl =] when
writing these equations).

3. Units are allowed. Make sure the initial guesses have the appropriate units.

Example:

We want to solve for x, y and z that satisfies the following three equations:

<(x;2)> +(y—2) =25 (z+ 1)

(x+y)2—z+3=0
2x+3y—z=-2



1. Define variables and functions:
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2. Enter the solve block:
Fiven
_ffé.ﬂ(x,y,zj = fng}gf(x:y:z)
gix,y,2y =0
hiz,y,z2) = -2 (0.687 )
b= find(x, v, z) b= 0083
A1V
3. Extract the unknowns:
x= by Y =& z= by
x = (L6857 = EES z = 3562
Remarks:
1. Units are allowed. However, since the results will be stored in a vector, the unknown

variables should have the same units. This means that in most cases, the unknowns
should be non-dimensionalized.

Parameters and constraints can be included.



