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The other major problem is the effort required to produce good animated software. .
There is little incentive for academic programmers to produce it. Creative work is done
for money, glory or personal satisfaction. There is little profit in educational software.
Good and bad are similarly priced and copying good software is rampant. The number of
chemists who write educational software for use by students is not large and the number
that use animation is smaller.
Most of the software referred to in this article is available from Project SERAPHIM
with the following exceptions: Koala Pad, Koala Painter (Koala Technologies Corp.), Fantavision

(Broderbund), MOLEC

(Cambridge Development Labs), Molecular Graphics (Academic Press), Asyst (McMillan),
Chern. Lab Simulations (High Technology Software), GRAFIT (Golden Software), and Lotus

1-2-3 (Lotus Development Corp).

-Adapted in part from a paper presented at the 19lst ACS Meeting in New York City on

17 April 1986.
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SOLVING QUADRATIC EQUATIONS
by Donald Rosenthal*
In the June 1986 issue of this Newsletter I described a program which has been used by
students in lecture and laboratory courses to solve the equation f(x) = o. Complicated
equations of this form are easily developed even in a general chemistry course.
Paul Cauchon wrote to say that his secondary school students at Canterbury School
write such a program. Alfred J. Lata at the University of Kansas has demonstrated Ken
Ratzlaff's program which graphically helps to locate roots.
One of the commercial software exhibitors at the Biennial Meeting in Bozeman last
summer saw my article and wrote to say that it makes much more sense to use sophisticated
commercial software rather than trying to develop programs of your own. Many programmers have
spent long hours developing programs where satisfactory or better commercial programs already
exist. However, since all students at Clarkson have their own computers, a program is needed
which can be distributed to all students. Students have to buy books for courses. Is it
reasonable to ask them to spend $10 or more for a single program which they will only use a few
times in a course? Usually, site licenses are very expensive. If students in computer
programming courses are asked to write programs which will be used in other courses, this can
have a very positive influence on student attitudes.
If any readers have additional thoughts on this or related subjects, please write.
In this issue, I'd like to consider the development and use of a program which will
solve quadratic equations. Such a program is of possible use when the hydrogen ion
concentration of a weak acid, HA, needs to be calculated or equilibrium involving a complex,
MX, needs to be considered. such problems are considered even in general chemistry courses.
If the quadratic equation is written as:
AX 2 + BX + C = 0
everyone knows from high school algebra that
2
X= -B + !or -lSOR!B - 4ACl
2A
This is a correct formula, but computers perform arithmetic with finite accuracy. In
some cases large round off errors can occur. One situation where this can be true is when B*B
is very much larger than 4AC. Under aKHVHcircumstances, the value of the square root term in
the above equation will be close to B. If the -B term and the square root term have opposite
signs the FRaSXWHUcan give an erroneous result. However, the root having the larger absolute
value (-B and square root terms have the same sign) can be calculated quite accurately. The
trick is to calculate the larger absolute value root, Rl, and the other root, R2 is C/(A*Rl).
To illustrate a situation in which the two formulas give different results, consider a
complex MX whose dissociation constant is 1 (A= B = 1). If the initial concentration of
complex is lE-7 (C = - lE-7), the quadratic formula gives 5.96E-8 on my microcomputer and
C/(A*Rl) is lE-7. If the initial concentration of complex is lE-8 (C = -lE-8), the quadratic
formula gives 0 on my microcomputer and C/(A*Rl) is lE-8. (Rl = -1 in both cases.) These
results indicate the complex is virtually completely dissociated. The concentration of
undissociated complex is lE-14 in the first case and lE-16 in the second case.
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