ChE 310 — Computational Methods in Chemical Engineering

Spring 2019

FINAL EXAM — DO NOT OPEN UNTIL INSTRUCTED

NAME: )<Q‘}{ ('\WK\

By writing my name, | certify that | have abided by all
academic honesty policies.

e This portion of the exam is closed book, closed course notes. No additional resources
may be consulted to complete this portion of the exam.

e This portion of the exam is worth 20 points (2 per problem).

e Write your answers to be graded in the space provided.

e You must turn in this portion of the exam before you will receive the free response
portion, which is worth an additional 60 points.

Enjoy this comic while you wait:

FnCiuyde <sidio.wns
int main(veid)
L
int county
for (couwnt = 1; count{=500 ;eounts+)
prinTf ("I will nal Throw paper dirplanes class.");
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return O;

Source: Foxtrot



(1) Consider the following differential equation:

dy )
a——y +x

Given that y(0) = 1 and using a step size h = 1, perform two iterations of Euler’s method and show on
the axes below.
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(2) Consider the following function. Sketch the following integral using the composite trapezoid method,
with h = 0.5.
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(3) We are given a large set of evenly spaced, highly accurate and precise measurements of reaction rate
as a function of T and P. We wish to determine the reaction rate at a value Ta and Pa for which we don’t
have a tabulated rate, although Ta and Pa are between values that we have already in our data set.

Should we usefinterpolation §r regression to determine our unknown rate, and why?
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(4) Assume f(x) is a smooth, continuous, differentiable function of a single variable x. If x,,;,, represents
a value such that f has a global minimum value at x = x,,,;;,, which of the following is always true?

(A) MATLAB’s fminsearch function in open mode will always find x,,;y, .
(B) The function evaluated at x,,;, is equal to zero; i.e., f (Xpmin) = 0
(C) xpnin is also a root of f(x)
@The first derivative of f evaluated at x,,;, is equal to zero; i.e., f'(Xpin) = 0
(5) Consider the following nonlinear equation; we obtain measurements of k as a function of c. Rearrange

the expression to a format suitable for linear regression, i.e. the format y = a, + a,x. What would you
plot as your ‘x” and ‘y’? After regression, how can you obtain ky and cs from your linear fit?
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(6) What is the value of n after running the following code? 11 = Q)

n = 0; 1, 3,671
for 11 = 1:2:5 /&
for jj = linspace(1,2,2) & [ L—X
n = n+l; '
end Beanose neshd

end 3270



(7) You are in charge of optimizing a new process that is affected by multiple input variables. What are
the key advantages (list two) of using design of experiments (DoE) to tackle this problem?
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(8) What does the O (h™) notation refer to in a table of numerical derivatives? Why does it matter?
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(9) Using elements of the following matrix ‘M’, write a Matlab expression that would give you: ans =6

(there are I\W for this problem...)
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(10) Given an ODE and initial value, and the algorithm options below, in which order would you attempt
them? What is the difference between each?

Algorithm Order Unique features of this algorithm
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