A Complete Side Rule Manual - Neville W Young
Chapter 5— Squares and Squar e Roots (A and B or X? Scales)

5.1 Theform of the A and B Scales.

On most Slide Rulesthe B scale is on the top edge of the slide and the A scale on the bottom edge of the upper stock
or body of the Rule. The A and B scales arelabeled from 1to 100. They consist of two parts, 1 to 10 and 10 to 100,
each actually ahalf sizereplica of the C and D.
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Example 1: 82 = 64 (Fig. 5-1)
1. Setthehair line over 8 on the D scale.
2. Under the hair line read off 64 on the A scale asthe Answer.

Note: It isadvisableto usethe A and D scalestogether, or the B and C scalestogether. That is, use apair of scales
that are either both on the body of the Slide Rule, or both on the dlide.

5.2 Squares

Example 2: 14.5° = 210 (Fig. 5-2)
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1. Setthehair line over 14.5 and the D scale.
2. Under the hair lineread off 210 on the A scale asthe answer. (i.e. approx. 152 = 225)
3. Therefore the answer is210.

Exercise 5(a)
M 7= (iv) 0.9;2 -
(i) 55= v) — 11.3=
(i)  7.65°= (Vi)  1414%=

5.3 Locating the Decimal Point for Squar es
An approximate answer isthe best method, and quite often standard form (scientific notation) isa great help.

Example 1:
352 =11225
(i.e. approx. 40% = 1600)
there for the answer is 1225.0.

Example 2:
197% =389’
(i.e. approx. 2007 = 40,000
or (2x 10%?=4x 10
Therefore the answer is 38,900.

Note: On sguaring numbers larger than 1, the answer is aways greater that the original number. The oppositeisthe
case for numberslessthan 1. The following examples show us that on squaring a number less than 1, the answer is
always smaller than the original number.

Example 3:
0.31='9¢'
(i.e. approx. 0.3 = 0.09)
therefore the answer is 0.096.

Example 4:
0.0085° = * 7225’
(i.e. approx. 0.009? = (9 x 10°%)? = 81 x 10° = .000081)
therefore the answer is0.00007225

5.4 Miscellaneous Squar es

Exer cise 5(b)
® 65° w 0.00022°
(i 207? v 30.25°
(i 0.084° (viD (5.4 x 10°)?
™) 0.123° (vi) (2.83 x 10%?

5.5 Squar e Roots (Number s between 1 and 100)
These are read directly by finding the number on the A and B scales, and with the aid of the hair lineits square root
isimmediately bel ow on the C and D scales.

Example1: +/56.25=7.5 (Fig. 5-3)
1. Setthehair line over 56.25 on the A scale.
2. Under the hair lineread off 7.5 on the D scale asthe answer.



A Complete Side Rule Manual - Neville W Young

2 3 g 5 -]‘, T § 8 1K
..'J.'.|:|;.I I; PRI P '_f 8 g | A
N Ln L INULLRU UL SRR LA S LR AR NLRN REENL 1 1] i s
Al L A t‘.- 3 ! It "y 4 | : B

i PP PRV 175 Ty ot [ T Tt N A okl ST
13 r 1 a0 4E T
--.—al-.—',—.--.—.—'.-.-'.-.--!-.'-.-'.-.'-.-l, . o et T 3
| an | V' g 5
] E T B ul 'I' C
€ Ve 3’ 8 | D

Example 2: 4/5.625 =2.37 Set the hair line over 5.625 on the A scale.
1. Under the hair lineread off 2.37 on the D scale as the answer.

Note:
(8) In contrast to previous calculations on the C and D scales where we took 56.25 and 5.625 at the same point,
on the A and B scales these two numbers are separate points.
(b) When we take the square root of the numbers between 1 and 100, thereisno difficulty in locating the
decimal point, asthere squarerootsrange from 1 to 10 and are read off as shown on the C and D scale

graduations.
Exercise 5(c)
0 V6.25= iy /3=
(i) V93.5= (iv) V1.125=

5.6 Squar e Roots (Number s greater than 100)

The difficulty for numbers greater than 100, is knowing where to locate them on the A and B scales. In previous
calculations 5.625, 56.25, 562.5, 0.5625, etc. have all been placed at the same point on the C and D scales, but now
the question arises, where to locate 562.5 on the A and B scalesto obtain its squareroot. It ison 5.625 or 56.25?
The best method to decide this, also find the decimal point, isasfollows:

Example 1:
562.5=237
V562.5 = /5.625x100
= 1/5.625x+/100
= 1/5.625x10
(The \/ﬁ isfound as shown by Example 2in 5.5)

562.5=2.37x 10
=237
Note: We could break 562.5 up into any two factors (each smaller than 100) and find their individual sguare roots.
Then multiply these together to give the square root of 562.5. Thiswould present difficulties and extra steps, where
as when we make 100 as one of the two factors, the other factor isimmediately obtained by moving the decimal
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point two places to theleft. Thelocation on the A and B scaleis established, and also there isno need for any extra
work to decide the position of the decimal point in the answer.

Example 2:
272 =165

V272 = /2.72x100

=165x10
therefore the answer is 16.5

(The +/2.72 isfound asoutlined in the Examples in 5.5)

Exer cise 5(d)
(1) \324 = (iii) 425 =
(ii) \960 = (iv) 1000 =
Example 3:
5625 =75

/5625 =/56.25x100 =7.5 x 10
Therefore the answer is 75

Example 4:
56250 =237

/56250 =./5.625x10,000 =2.37 x 100
Therefore the answer is 237

Note: For numbers greater than 10,000 always break them up with one of the factorsat 10,000. We do not use 1000
as afactor because it does not have a neat square root.

Exer cise 5(e)

0) /2,000 (i) /2,720
(i) 4/ 20,000 (iv) /82,000

5.7 Squar e Roots (Number slessthan 1)
We must have numbers between 1 and 100 to use the A and B scale. In the case of numbersless than 1, we do not
break the number up into afactor multiplied by 100, 10,000, etc.; but as a number over 100, 10,000 etc.

Example 1:
0.5625=0.75
0565 |96:25_75

100 10
Therefore the answer is0.75

Note:

(@ wedo not express +/0.5625 = %025 asthis would mean dividing by V10, which isnot asmple

value.



A Complete Side Rule Manual - Neville W Young
(b) Itisgood toremember that the square root of a fraction less than oneisalways large that the original

number (e.g. v/ 0.64 =0.8).

Example 2:
0.05625 =0.237

0.05625 5.625 625 2.37
100 10

Therefore the answer is0.237

Example 3:
0.005625 =0.075

/0.005625 = 9625 7.5
10,000 100

Therefore the answer is0.075

(In each of the above examples +/5.625 and +/56.25 are obtained in the usual way.)

Exer cise 5(f)
0 0.9 (i)  +/0.143
(i) +/0.06 (iv) +/0.0025
5.8 Miscellaneous Pr ablems
Exer(;ise 5(g) ,
E:f) 32521 (k)  /8L5 +142=
(iif) 0-34;;_ (xii) V6.22+5.7% =
(V) 5200 = (xii)  +/375x0.6 =
(V) V616 =
_ (xiv)  +/1000x3.6 =
w0 V648 =
(vii) 0.0076 = (V) NS =
i) /46 - i)
(viii) = \/E \/L_%

(ix)  21°x+/130 =

(X) V36.5°x6.3 =



