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Exercise 36

Problems 85 and 36 require some knowledge of chemical notation.

a) Write the chemical equation pC;H,04 + ¢O, = 1CO4 + sH,O as an equation in ordered
3H4Us 2 2 2
triples with unknown coefficients p, ¢, r, and s.

(b) Find the smallest positive integer solution for p, ¢, r, and s.

(c¢) Hlustrate the solution by a vector diagram in space.

Solution

Let the ordered triplet (x1,x2,x3) represent the number of carbon, hydrogen, and oxygen atoms,
respectively.
pCBH4O3 + QOQ - 7C02 + SHQO

p(3,4,3) +¢(0,0,2) = r(1,0,2) 4+ s(0,2,1)
(3p,4p.3p) + (0,0,2q) = (r,0,2r) + (0,25, s)
(3p,4p,3p +2q) = (r,25,2r + s)
Match the vector components.
p=r
4p = 2s
3p+2¢q=2r—+s
Solving this system of equations yields

5 3
ng and q:ZS and TZES'

In order for all the coefficients to be the smallest integers, set s = 4. Then

p=2 and ¢g=5 and r=6.
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(2,5, 0)
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