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The way The Calculus is taught in schools is, at best, a shame, and, at worst, a crime.  It is a shame when a student comes out of the process not learning how to really use Calculus. It is a crime when a creative, thinking, ambitious, confident pre-med or pre-engineering student, who really could have excelled, flunked out, or otherwise became discouraged and couldn’t finish the required Calculus courses, and ended up changing majors or maybe even dropped out of school altogether.
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The actual mechanics of The Calculus are, by and large, easy. Algebra is more difficult than Calculus, at least in the bookkeeping and organization and shear number of operations needed to get through a problem. But Calculus can be made very difficult by focusing on abstract concepts. Doctors and engineers are practical, hands-on problem solvers. Those kinds of people enter into college intent on fulfilling their dream of being in a profession where they can do a lot of good, make important contributions, and enjoy the fruit of their labors.

But the college Calculus course, textbooks, and professors seem to have a penchant for zeroing in on what doesn’t matter (the abstract and the useless things) and virtually avoid what does matter (application and interest). 

Let me give some real-world examples. To the right are five problems that appeared on a test I was given in college. Now I ask you, does that look like anything anyone would care about? Is there any usefulness to those equations? Well, maybe for the research physicist, but not for the hundreds of thousands of students who are sitting in the classroom wondering what in the world is going on here! Look at the 5th problem and tell me that something like that matters to anyone anywhere. Look at problem 3a. Is there any real-world application for that nonsense? I submit to you there is not. 

College Calculus focuses on the never-used highly-complex mathematical-trigonometric operations that no one can grasp because they are so abstract. Future doctors and engineers deal with reality not abstract concepts. But Heaven help the future doctor and engineer who winds up in Abstract Calculus class (Heaven better help him because the professor won’t).

We’ve seen the five problem gems our institutions of higher learning deem important that everyone who passes through their hallowed Calculus halls must know. Let me now show you five problems and you tell me if they have any practicality or interest to you:

1.) Given a sphere, find the dimensions of an inscribed cone such that the cone will occupy the maximum amount of volume within the sphere. (An inscribes cone means it is fitted tightly such that its boundaries touch those of the sphere.)  Now I ask you, can you grasp this concept? Do you know what is being asked? Does it have practical application?

2.) A rancher has to fence in 60,000 square feet of land in a rectangular plot along a straight highway. Fence costs are $1 per foot along the highway, and the other three sides cost $0.75 per foot. How much of each fence is necessary for minimum cost? What is this minimum cost? What are the fence dimensions? Again, can you imagine what is being asked? Of course you can. Does it have a practical application? Of course it does? Does this help you to see how The Calculus can be used?

3.) A barrel is to be constructed of a metal alloy. The barrel has to hold 40 gallons of a special fluid. The material to make the cylinder part of the barrel costs $43 per square foot, the top and bottom caps (lid and base) cost $92 per square foot. To weld the cylinder part of the barrel seam costs $3.43 per inch, and to weld the lid and base all around costs $6.76 per inch. What dimensions should the barrel be to hold 40 gallons of fluid and cost the least to fabricate? Notice that may variables are being added. Can a problem like this be figured out? Using The Calculus it sure can, and it’s easy! 

4.) A Seattle fishing fleet is going after crab. Where there are 50 boats, each boat can bring in 1,000 lbs of crab. But for each boat over 50 the fleet experiences an average loss of 50 lbs of crab per boat. But then there are salaries, and each boat over 50 equates to a loss of 100 lbs of crab, and fuel costs beyond 50 boats equates to a loss of 25 lbs of crab per boat. How many boats should go out to catch the most crabs for the fleet, and find out what this maximum catch weights. Let’s add more variables, like added insurance, extra gear, etc. Did you know that The Calculus is used for problems like this? Pretty nifty, ‘eh?
5.) Take an isosceles triangle, which has two sides equal to 10 while the base and height is not known. What height should the triangle be such that the area of the triangle is a maximum? Also find the area of the triangle. Another problem that you can grasp immediately then go about setting it up to solve…
The point of the above problems is that The Calculus has a great many applications. One time I had to solve a volume problem at work as a young engineer. I had to determine the amount of solder in a circuit board thru-hole that had a component leg in the hole. Of interest was the volume of the solder relative to the volume of gold that dissolved off the component leg and into solder. I cross-sectioned the board and derived a curve for the solder that had wicked up the component’s leg (like a meniscus). From there I used The Calculus to “revolve” the line around 360° to arrive at a volume. That report caught the eye of a program manager who subsequently recruited me for a high-visibility “tiger team” to solve some specific production and design issues.
Yet the student doesn’t come out of class knowing a lot about practical applications. They’re too busy double-integrating the inverse hyperbolic cosine over some transcendental (non linear) function raised to the square of some tangent function. All of which takes all of their time to just pass the class and to heck with coming out of it knowing anything useful. 

If colleges taught more on problem-solving, how to think to set problems up, and then how to solve them, we’d have better engineers and a whole lot more of them, and more doctors too. We’d be using The Calculus for everyday problems, just like add, subtract, multiply, and divide, we’d be able to add two more “reflective” mathematical operations, differentiation (slope finding) and integration (area finding).

One of my college mentors was a research physicist from the University of Washington. This man was brilliant in anything technical. A wizard of wizards! He had a leg ailment and was studying his medicine, dosages, results, etc., and he was using Calculus equations he developed to do it. Now, it was second nature for the physicist to do this, just like it’s second nature for you to add and subtract in your checkbook. Imagine, expanding the four basic math operations (+, -, x, /) and adding two more (d, S), that’s half again what you began with, a huge advantage to you in your everyday life. It’s like having another half alphabet to work with for a journalist. Imagine what he could do with more resources!
I believe that I can teach anyone how to use The Calculus in two hours if they have the aptitude and attitude to learn it. It’s not hard. It shouldn’t be the college course that eliminates so many bright, creative people form their dream.

The best book on the subject is How To Enjoy Calculus by Eli S. Pine. See www.enjoycalculus.com to obtain his excellent materials.
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