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What this presentation is about 

In chemistry and and chemical engineering courses, there will be a 
number of calculations and computations that will not have 
immediately obvious. This presentation will demonstrate a number 
of methods to attack these difficult problems. 
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• Algebra: not doing more work than you need 

• Guessing: know what you are looking for 
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Units 

Most of you probably hate these, thinking that they are an unneeded 
waste of space on your calculation sheets, and disliking the endless 
unit conversion your textbook no doubt throws at you. They are 
however very helpful, especially in problems that require you to 
take one set of dimensions (eg grams) and find another dimension 
(eg number of  entities). This allows you to trace out the problem 
and find the numbers you need based on their dimensions 



Examples 1 

C3H8 + 5O2+ → 3CO2 + 4H2O 

Some propane is burned yielding carbon dioxide and 153 g H2O. How many C3H8 molecules were 
consumed? 

(1)    Using the equation above, the problem can be handled by converting grams of H2O to molecules of 
C3H8 

(2)    We trace out the units as such 

153g H2O*(1mol H2O/18 g H2O)(1 mol C3H8/4 mol H2O)(6.022*10^23 C3H8 molecules/ mol C3H8) 

(3) Multiply through to get 1.2797 *10^24 molecules C3H8  



Algebra 

This is a handy tool that is often overlooked. In the endeavor to solve 
problems quickly, people often plug numbers into an equation right 
away and then start to solve for whatever variable they are trying to 
find. This introduces more opportunity for error and when dealing 
with large numbers makes the equation more cumbersome. Solving 
directly also helps to reduce rounding error 



Example 2 

Ecell = E0cell – (RT/nF)ln(Q) 

Zn2+ + Pb ↔ Zn + Pb2+   E = -0.6138 V 

Ecell = -0.85 V                 T=300K              Find Q 

(1)    First, solve for Q algebraically 

Q = exp[nF(E0cell -Ecell)/RT] 

(2)    Now plug in numbers 

Q = exp[(2 mol)(96,485.3365 C/mol) (-0.85V + 0.6138V)/((8.314 

J/mol*K)*300K)] = 7.726 *10^-9 

 



Guessing 

What? Isn't that bad? Actually, the ability to roughly estimate that 
numbers you expect to get when doing a calculation can be one 
your best tools when trying to solve a problem. For example 
knowing what order of magnitude to expect or that an answer must 
fall in a certain range 



Example 3 

An electron is travelling at 4.5*10^4 m/s. What is its de Broglie 

wavelength? 

Me = 9.11 *10^-31 kg            h= 6.626*10^-34 J*s    λ=h/p p=mv 

 



Example 3 cont 

λ=h/mv = 6.626 *10^-34 J*s/(9.11 *10^-31 kg * at 4.5*10^4 

m/s) 

Estimate from looking at exponents that the magnitude will be 
10^-7  (-34-(-31)-4=-7) 

Answer is 1.616 *10^-8m, which is within the range of error of 
this very crude estimate 

This method is good for catching calculator mistakes. If I 
accidently flipped the sign of the smallest exponent (10^4 => 
10^-4) the answer I would have gotten would be 1.616, which 
is clearly wrong  

 



The Rules of the Game 

Finally, you have to remember the basic rules of the universe. When 
you get an answer from the calculator, ask yourself if the result is 
physically possible. If you calculate that an electron is travelling at 3 
times the speed of light, then you know you did something wrong, 
or barring that you've been given bad information (Though you 
should always check yourself before concluding the latter is true) 



Example 4 

Which of these cannot be true: 

1. An electron is traveling at 3.5*10^8 m/s 

2. The equilibrium temperature of a system is -30K 

3. You have 6.202*10^-25 mol of carbon 

 



Example 4 cont 

they all do. 

1. Exceeds speed of light 

2. Absolute temperature can never be below 0 

3. Violates definition of an element. You cannot have 1/100th of an 
atom. 



Questions? 

 


