
Homework #8 Due:FridayApril 19
Math471

1. CardiacOutputmaybeapproximatedby Stretchingor Compressingthefunction

Q
�
t ��� sinn � πt � cos

�
πt � φ �

wheren � 13 andφ � π � 10. Figure1 shows a graphof this function,wheretheflow is in ml/(unit
time). Onevalueof particularinterestto cardiologistsis thepeak-to-meanflow ratio. To calculate
this from the approximatingfunction Q

�
t � , you needfirst, to find the time (t � ) at which the peak

outflow occurs.Wedid this in homework 1 andfoundthatt � � 0 � 4517.

Now, weneedto calculatethemeanflow by

Qave �	� 1

0
Q
�
t � dt � (1)

Thepeak-to-meanflow ratio is thengivenby

peak-to-meanflow ratio � Q
�
t �
�

Qave
(2)
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Figure1: Q
�
t �

Assignment: Findthepeakto meanflow ratiobasedonnumericallyintegratingthedefiniteintegral
for Qave. You mayuseany of thecompositeNewton-Cotesformulas(exceptthetrapezoidrule) or
GaussianQuadrature.Youmayalsointerpolatepointswith acubicsplineandthenintegratethis. In
any of thesemethodsmakesurethath � 0 � 1.

If you choosecubic spline interpolation,MATLAB cando mostof this for you but you have to
figureouthow to do it.

Thiscanbedonesymbolicallyandherearetheresultsfrom Mathematica.

Qave � 0 � 0647306

peak-to-meanflow ratio � Q
�
t ���

Qave
� 5 � 97182

Grad Students: Find An andBn for 0 � n � 8 in theFourierseriesrepresentationof Q
�
t � .
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