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UW Math Circle
Week 15 — Slide Rules

Before the (digital) calculator was invented, every mathematician, engineer, and scientist
carried a slide rule in their pocket. A slide rule is a kind of mechanical calculator that works
like a fancy ruler. Slides rules were used well into the 1960s and 1970s — their calculations
were even precise enough to be trusted by NASA engineers putting men on the moon! Today,
we’ll take a look at this piece of mathematical history and what it can teach us.

1 Getting to know your slide rule

Your Math Circle instructors have kindly made you a slide rule to use! Here are what the
parts of a slide rule are called.
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1. The scales all sort of look like rulers, but something is weird about them. What is
unusual about them?

2. Find the C scale and CI scale on the slider. How are they similar and different?

3. Move the hairline to 1.2 on the C scale. Read the numbers on the CI scale and the B
scale as accurately as you can.

CI: B:




2 Multiplication

Use your slide rule to follow along this tutorial.

To multiply 1.7 x 2.6,
e Align the left-hand 1 on the C scale with 1.7 on the D scale.
e Move the hairline to 2.6 on the C scale.

e Read the number on the D scale.

4. What number do you see? (Estimates are always fine, but be as accurate as possible.)

5. Use your slide rule to compute 3.8 x 2.1.

6. Use your slide rule to compute 1.13 x 1.26.

7. How could you use your slide rule to compute 17 x 3307 Write down both your method
and the answer.

8. How could you use your slide rule to compute 0.7 x 67 Write down both your method
and the answer. (Hint: Look at the very right of your C scale. Why might that say 1,
not 107)



9.

3

10.

11.

12.

13.

Use your slide rule to compute 289 x 812.

More features of your slide rule

One method to do division on your slide rule uses only the C and D scales that you've
already been using. Figure out this method and write it down. (Hint: try to multiply
2 x 3 =6. How can you compute that 6 = 3 = 2?) Then divide 113 = 43.

Another method to do division uses the CI scale and D scale. Using them to compute
a = b is just like using the C and D scales to compute a x b. That is,

e Align one of the 1’s on the CI scale with a on the D scale.
e Move the hairline to b on the CI scale.
e Read the number on the D scale, and adjust the decimal point if needed.

Use this method to divide 589 + 2.6.

Use your favorite method to divide 0.184 + 23.

The B scale of your slide rule, used with the C scale, can help you find the square of
a number. That is, for any number a, it can help you find a x a. Play around with
the slide rule to figure out how to do this, and be sure to mention how to interpret the
numbers on the right half of the B scale.



14. Recall that the square root of a number a, denoted /a, is the number which, when
squared, gives you a. For example, v/9 = 3. How can you use your slide rule to
compute 417 Write down both your method and the answer.

15. Try to do multiplication (and/or division) using the A and B scales, just as if they were
the same as the C and D scales. Does it always work? If so, what are the advantages
and disadvantages to using the A/B scales over the C/D scales for multiplication? If
not, when will it not work?

4 Doing longer calculations

Try to do all of the following problems without writing down or memorizing any
intermediate calculations. Hint: the hairline will be super helpful!

16. 2.8 x 1.6 x 7.3
17. 0.21 =+ 54 x 9.81
18. 45 x /70

19. 3 x V5

20. 1.9 x /3.8 =+ (8.4 x 2.3)




5 How does it work?

In order to really explain how a slide rule works, we need to first discuss an even more
antiquated form of technology that came before it — the log table.

Recall that a® means a x - -- x a. For example, 3* =3 x 3 x 3 x 3 = 81.
b ti

21. Suppose a, b, and ¢ are whole numbers. Why is it true that a® x a® = a®*+¢?

By using this fact, we can turn multiplication problems into addition problems! And although
the basic definition of a® only works when b is a whole number, it turns out that we can fill
in the gaps to make the formula continue to work for decimals and fractions. People worked
very hard to compute very accurate, giant tables to tell you for any given number a, if you
wanted to write it as 10°, what b should be. This is called a table of logarithms, and scientists
used them for centuries before calculators were invented.

22. You know that 102 = 100 and 10® = 1000. Try to guess what number b makes 10° = 500.

23. In the table of logarithms provided for you in the back of this packet, find row 50,
column 0, meaning 500. The number in the table is the first 4 digits after the decimal
point of the number b. What is b7 How close was your guess?

24. Using the log table, find the number b such that 10’ = 47, and the number ¢ such that
10¢ = 673.




25. Use the fact that 10° x 10¢ = 10°*¢, along with your answers to the previous question
and your log table, to estimate the value of 47 x 673.

The first inventors of the slide rule relied on log tables to create their device.

26. Imagine an “addition slide rule” that just consists of two standard rulers. (Unfortunatly
we don’t have any to demonstrate, just try to imagine.) How can you use two rulers to
add numbers, and why does that work?

27. Suppose you wanted to design a slide rule with just the C and D scales. Each scale
should be 10 inches long, with the number 1 on both ends, as usual. You have a standard
ruler and a log table. Where should you draw a mark for the number 27 Then, explain
why this choice lets you use the C and D scales to multiply numbers.



28. What is the method used to label the CI scale? Use a fact similar to a® x a® = a*** to
explain why this allows you to divide numbers, following the same process as multiplying
on the C scale.

29. The A and B scales are constructed to be the square of the C and D scales. Based on
this construction, explain why the left and right halves of the A and B scales ended up
being exact copies of the C and D scales squished half as long. (And therefore, we can
actually use the A and B scales to multiply and divide as well!)
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