Chapter 9

SQUARES AND SQUARE ROOTS
(A, B, R, SQ, ANDV SCALES)

O.1 Description of the A and B scales

The A and B scales are identical scales located on the body and slide respectively. Notice
that each half of the A scale consists of a complete scale similar to D; thus, the A scale
is made up of two half-length D scales, one next to the other. The two sections of the
scale will be referred to as “A-left” and “A-right.”” Similar reference will be made to
the B scale.

Since one complete A scale is half the length of the complete D scale, it follows that
if the hairline is moved a certain distance along the D scale, it has effectively moved
twice that distance relative to the A scale. For example, if the hairline is moved to the
quarter point on D, it is at the half-way point on A. Inasmuch as these distances are pro-
portional to the logarithms of the numbers, the reading on A must correspond to the
square of the opposite reading on D. Conversely, the reading on D represents the square
root of the opposite reading on A.

You can easily check this relationship by taking your slide rule and moving the hair-
line over “2” on D. Note that this puts the hairline over ““4” on A-left. Now move the
hairline over “3” on D; observe that hairline is over “9” on A-left. Finally, move the
hairline over “5” on D and note that <25 is the opposite reading on A-right.

Summarizing:

1f the hairline is set over a number N on the D scale, then
N2 will be under the hairline on the A scale.

Conversely, if the hairline is set over a number N on the
proper half of the A scale, then /N will be under the hair-
line on the D scale.
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Because the A-B scales are half-length, you cannot read them as accurately as you
read the C-D scales. Note especially that there are fewer subdivisions between primary
numbers on the A-B scales.

9.2 The double-length scale (R, Sq, or V')

This scale appears with different labels on various commercial slide rules; depending
on the make of the rule, you may find it identified as “R” (Frederick Post Co.), “Sq”
(Keuffel & Esser Co.), or “V ” (Pickett, Inc.) You will observe that the scale consists
of two full-length sections, the first covers the same range as the left half of the D scale,
whereas the second covers the same range as the right half of D. Thus, the two sections
taken together represent one double-length D scale.

On the Post rule, these two sections are labeled R, and R, respectively; onthe K & E
rule they are denoted by Sql and Sq2. The Pickett model features the two sections of the
V' scale “back-to-back’; that is, the two scales have a common axis, the upper mark-
ings corresponding to R, or Sql, the lower markings corresponding to R, or Sq2. Here-
after, we shall simply use the R designation when referring to the double-length scale.

The R scale is related to the D scale in the same manner as the D scale is related to
the A scale. Thus, the relationship may be described:

If the hairline is set over a number NV on the R scale, then
N2 will be under the hairline on the D scale.

Conversely, if the hairline is set over a number N on the D
scale, then VN will be under the hairline on the proper
section of the R scale.

The double-length scale may be read with greater accuracy than the A scale; hence,
its advantage.

9.3 Squaring a number

Clearly, squaring a number may be handled as a multiplication in the conventional
manner using the C (or CI) and D scales. However, with the A or R scales, squares may
be obtained directly as illustrated in the following examples.

Example 1: (2.482 =7
Procedure with A scale: Procedure with R scale:
1. Move HL over 248 on D. 1. Move HL over 248 on R,.
2. Under HL read “615” on A. 2. Under HL read “615” on D.

Answer is 6.15.
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Example 2: (.00465)2 = ?

Write this: (4.65 X 10-3)2 = (4.65)* X 10-5.

Procedure with A scale: Procedure with R scale:
1. Move HL over 465 on D. 1. Move HL over 465 on R,.
2. Under HL read “216” on A. 2. Under HL read “216” on D.

Answer is 21.6 X 10-% or .0000216.

Exercise 9-1

1. 4.7 = 16. (1.94 x 10%)? =

2. (5.6 = 17. (277 X 1042 =
3. (8.8 = 18. 4782 =
4. (10.8)2 = 19. (7840) =
5. (142 = 20. (56,000)2 =
6. 3.92 = 21. (162,500)2 =
7. 4.272 = 22. (4.05 x 10-3)2 =
8. (2472 = 23. (.0564) =
9. (28.47 = 24. (.00436) =
10. (5.22)* = 25. (.000226)2 =
11. (64.72 = 26. (.0000362)% =
12. (0.405)2 = 27. (18.652 =
13. (13.25)> = 28. (56,400)2 =
14. (0.1442 = 29. (2072 =
15. (32.2)* = 30. (456 x 1042 =

9.4 Finding square root of a number
between 1 and 100

Example 1: V41.5 =

Procedure with A scale:
Square roots are found by setting on A and reading on D. Note that the hairline may be
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set over 415 on A-left or A-right. However, observe also that the desired square root
is a number between 6 and 7; hence, it is clear that A-right is the proper choice.

1. Move HL over 415 on A-right.
2. Under HL read “644”” on D. Answer is 6.44.

Procedure with R scale:

Square roots are found by setting on D and reading on R, or R,. Here, we know the root
is between 6 and 7; hence, answer must be on R,.

1. Move HL over 415 on D.
2. Under HL read “644” on R,. Answer is 6.44.

Example 2: V5.60 =

By inspection, root is between 2 and 3.

Procedure with A scale: Procedure with R scale:

1. Move HL over 560 on A-left. 1. Move HL over 560 on D.

2. Under HL read “237” on D. 2. Under HL read “2366” on R,.
Answer is 2.37. Answer is 2.366.

These examples illustrate the following rule:

1. When finding the square root of a number between
I and 10, use A-left or R;.

2. For numbers between 10 and 100, use A-right or R,.

Again, you are reminded that square roots may also be obtained by reading from
the proper half of the B scale to the C scale.

Verify the following:
1. V6.8 =261 4. V1.85 =1.360 7. \V7.66 =2.77
2, V68 =28.25 5. V56.4=1.51 8. V1.05 = 1.025
3. V1l.6 =3.41 6. V10 = 3.16 9, V31.6 =5.62

9.5 A general procedure for square roots
of numbers greater than 1

For numbers greater than 1, group the digits in pairs from right to left starting at the
decimal point. Then:
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76 SQUARES AND SQUARE ROOTS (A, B, R, SQ, AND V7 SCALES)

1. If the leftmost group contains one digit, use A-left or
R,. If it contains two digits, use A-right or R,.

2. The square root will contain the same number of digits
to the left of the decimal point as there are groups to the
left of the decimal point in the original number.

Example 1: V4,350,000 = ?
1. Group the digits in pairs starting from the decimal point:
VI W .

(leftmost group)
2. Leftmost group contains one digit; hence, use A-left or R,.
3. Verify that slide rule reading is “209.” .
4. There are four groups to the left of the decimal point; therefore, answer will
have four digits to left of decimal.

Answer is 2090.

Example 2: V167.5="7
1. Group the digits in pairs starting from the decimal point:

VI 675
(leftmost group)
Leftmost group contains one digit; hence, use A-left or R,.
Verify that slide rule reading is “1294.”
. There are two groups to the left of the decimal point; hence, answer will have
two digits to left of decimal.

Y

Answer is 12.94.

Example 3: /665,000 = ?
1. Group the digits in pairs:

Ve6 50 00

~—

L (leftmost group)

2. Leftmost group contains two digits; hence, use A-right or R,.
3. Verify that answer is 815.
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Verify the following:
1. V352 = 18.76 4. V615,000 = 784 7. V1065 = 32.6
2. V2090 = 45.7 5. V1,265,000 = 1125 8. V27,500 = 165.8
3. V173.5 =13.17 6. V100,000 = 316 9. V54,500,000 = 7380
Example 4: V3170 =7

We use the fact that the fourth root is the square root of the square root.

1. Verify that 3170 = 56.3.
2. To find the fourth root, we extract the square root again:

¥/3170 = VV3170 = V56.3 = 7.50

On slide rules that have both the A scale and the double-length scale, the fourth root
may be read directly. Thus, on such a rule, if the hairline is moved over a number N on
the A scale, then ¥N will be under the hairline on the proper section of R (Sq or V).

Verify the following:
1. ¥8.22 = 1.695 4. V 16,500 = 11.35
2. V15.7 = 1.990 5. V5620 = 8.66
3. ¥315=4.21 6. V60,400,000 = 88.3

9.6 General procedure for square roots
of numbers less than 1

For numbers less than 1, group the digits in pairs from left to right starting at the decimal
point. Then:

1. If the first nonzero group contains one significant digit,
use A-left or R,. If it contains two significant digits,
use A-right or R,.

2. For each zero group in the original number, the square
root will have one zero immediately to the right of the
decimal point.
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Example 1: V.000617 = ?

1. Group in pairs from left to right starting at decimal point:
VW% T

(zero group) —J (first nonzero group)

2. First nonzero group contains one significant digit; hence, use 4-left or R,. Verify
that slide rule reading is *‘248.”

3. There is one zero group; therefore, answer will have one zero immediately
after the decimal point. Result is .0248.

Example 2: V.0000309 = ?
1. Group in pairs from left to right:

V00 00 30 90

(zero groups)_A\__T L(ﬁrst Nonzero group)

2. The first nonzero group contains two significant digits, hence use 4-right or R,.
Verify that slide rule reading is ““556.”

8. There are two zero groups; therefore, answer will have fwo zeros immediately
following the decimal point. Result is .00556.

Example 3: 0.426="?

1. Group in pairs from left to right:
V0.42 60

(first nonzero group)
2. First nonzero group contains two significant digits; hence, use A-right or R,.
Verify that slide rule reading is “653.”
3. There are no zero groups; therefore, answer is 0.653.

Verify the following:
1. V.00475 = .0689 5. V/.000061 = .00781
2. V0.240 = 0.490 6. \/.00000845 = .00291
3. V.0001425 = .01194 7. V.0050 = 0.266
4. V.0322 =0.1794 8. ¥.0000008 = .0299

9.7 Powers of 10 method

This method involves writing the original number in the form M X 107, where M is a
number between 1 and 100, and 7 is an even integer (positive or negative). The following
examples illustrate:
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Example 1: /430,000 = ?

Rewrite as follows:

V430,000 = V43 X 10* = V43 X 10* = 6.56 x 10°

Example 2: V.0000032 = ?

Rewrite this:

1V.0000032 = V32 x 106 = V3.2 x 102 =1.789 x 10-3

Example 3: V2.25 x 10-18 =7

Rewrite:
V2B X108 =225 x10%=v225%x 10-"=4.74 x 107
Example 4: VBT73 X 107 = ?

Rewrite this:

V673 X 107 = V/67.3 x 108 = V/67.3 x 10¢ = 8.20 x 10*
Again, you are reminded that the power of 10 must be even; that is, it must be di-

visible by 2.

Verify the following:
1. V6,100,000 = 2.47 x 103 4. V375 x 10-° = 6.12 x 10-*
2. V/.00000055 = 7.42 x 10~ 5. V14.2 x 107 = 1.192 x 10¢

3. V2.75 x 108 = 1.658 x 10* 6. V105 = 3.16 x 10-3

Exercise 9-2

1. VaB.6= 7. VAT8 =
2. V5.43= 8. V364 =
3. V12.65 = 9. V3640 =
4. V1.06 = 10. /7460 =
5. V59.8 = 11. V992 =

6. V10.8 = 12. V19.65 =
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13. Vo = 32. V.00060 =

14. V27,400 = 33. ¥0.861 =

15. V7200 = 34. \/.’OW;

16. V314 = 35. V3.14x 10 =
17. V0.764 = 36. V.0001925 =
18. V0415 = 37. V37,000,000 =
19. V0423 = : 38. V21Tx107 =
20. V.00177 = 39. V283 =

21. V000717 = 40. V000211 =
22. V656,000 = 41. V2.2 X 10° =
23. 1/.0000342 = 42. V218 x 106 =
24. ¥.00643 = 43. /845 =

25. /68,000 = 44. ¥/.00529 =
26. V000917 = 45. V.000816 =
27. V4.36 X 10° = ' 46. V2.07 X 10" =
28. V243 x 10— = 47. V5.64 x 107 =
29. V/5.64 X 105 = 48. V28,700 =
30. V27.4x 10° = 49. ¥0.385 =

31. V2,060,000 = 50. V582 X 10° =

9.8 Formula types

Example 1:

1. Verify that

112
—_— 7
AT
112
o= 691,

2. Expression may now be evaluated:

V3 +6.91=vv991=3.15.
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As illustrated in the next examples, it is sometimes better to change the form of an
expression before evaluating.

Example 2: w[(4.15)2 — (4.12)?] = ?

To find the difference in squares which are of about the same magnitude, more ac-
curacy is obtained by factoring first:

w[(4.15)2 — (4.12)2] = w(4.15 + 4.12)(4.15 — 4.12) = 7(8.27)(.03)
Verify that the result is 0.780.

V-V

Example 3: 2

Here, we must find a small difference in square roots, and more accuracy is obtained

if we first multiply and divide by (/14 + V/13):

VI4- VI3 (VI4-VI3)(VI4+VI3)  14-13 1
2 2(V1d + Vi3) C2(VId+ VI3) 2(Vid+ VI3)

Verify that:

1 1 1

= = = .0680-
2_(\/1_4+ VI13) 2(3.74+ 3.61) 2(7.85)

Exercise 9-3

16.3
1. 2+ o =
2. /28 % _

: 35

3. w[(3.22) — (3.19)?] =

4. w[(236)% — (234)2] =

/1 1
S. 2+ 1=

22" 4
11

6. L+ L1t
2535 55
;. V230 V28 _

2
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8 V312 - V309
: .034 -

BT 165 _

* V2337 7.26
[53.7

—_— 2 —

10. \ 0.72)2 =

2.65 _
1 - (0.985)

1
VI8 - Vi6
32.2 B
" V128 -V125

31.6 + V153
126

.0866 — Vv .00324
2.77

11.

13

15, ——————

13+ V(32 + (4x12x21) _
2 x 12 B

.

- —682+m2)2—(4x233x152)
2 % 2.33

18. V2.6 + @772 + (5.2 =

V178 - V6.22
027x332

/0535 +1/0.136
0064 X 5.22

In the following formulas, substitute as indicated and evaluate:

/ 1
21. T=\a+—
a

a. a=1.65
b. a =2.23
c. a=0.644

22. ¢ =§4 (h,V2 — h,12)
0
a K=12.6,4=13.6,4,=0.74,h, =7, h, =5
b. K=22.8,4="7454,=0.330, h =14, h, =6
c. K=7.254=256,4,=274,h =131, h, =29
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E+¥1+r
16.1

a. k=182, r=1.77
b. k =5.66, r = 0.785
e. k=347 r=655

23.R=

Vp, + Vp,
24. h =L_&
p0p1

a. p,=17.65, p, = 1.66
b. p,=5.20, p, = 28.6
c. p, = .0440, p, = 0.655

25. d=Va*+ b+

a. a=22,b0=36,c=4.1
b. a =137, b =2.27, ¢ = 8.66

9.9 The quadratic formula

The two roots of the quadratic equation ax? + bx + ¢ = 0 are given by the formula:

b=+ Vb%—-4ac
x = ———————————
2a
Example: Solve for x: 2.84a2 + 5.35x — 3.75 = 0.

1. In this case, a = 2.84, b = 5.35, and ¢ = —3.75. Substituting these values, the
formula becomes:

—5.35 = /(5.352 — 4(2.84)(-3.75)
2(2.84)

x =

-5.35 = V28.6 + 42.5 -5.35 £ 8.44

5.68 ~ 5.68
3. Finally verify that the two roots are 0.544 and —2.43.

2. Verify that x =

Exercise 9-4

Solve for x:
1. 222 +3x-1=0 5. 22— 11.7x + 455 =0
2. 522 —17x+6=0 6. 2.65x2 + 6.82x + 1.70 = 0
3. Tx2-13x—5=0 7. 31.22% + 23.7x +2.18 =0

4. 16x2 +x~—0.30 =0 8. 0.810x% + 17.6x — 31.2=10
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Chapter 10

CUBES AND CUBE ROOTS
(K AND ¥ SCALES)

10.1 Description of the K scale*

The K scale consists of three complete scales, one next to the other, each similar to the
D scale. Thus, each section represents a one-third-length D scale. We shall refer to
these sections as “K-left,” “K-middle,” and “K-right.” Because of the logarithmic na-
ture of the scales, it follows that the one-third-length K scale leads to a cube-cube root
relationship with the D scale. To verify this, suppose you now take your slide rule and
move the hairline over “2” on the D scale. Note that this positions the hairline over “8”
on K-left. Now move the hairline over “3” on D; note that this puts the hairline over
“97” on K-middle. Finally, move the hairline over “5” on D and observe that the hairline
is over “125” on K-right. In each case, the reading on K is the cube of the corresponding
reading on D.
Summarizing;:

If the hairline is set over a number N on the D scale, then
N3 will be under the hairline on the K scale.

Conversely, if the hairline is set over a number N on the
proper section of the K scale, then ¥/N will be under the
hairline on the D scale.

In making settings and readings on the K scale, carefully note how the primary inter-
vals are subdivided. Clearly, the use of this scale involves considerable loss in accuracy;
over much of the scale you will find yourself straining to approximate the third digit.

*If your slide rule does not have a K scale, but does have a scale labeled ¥, then refer to section 10.7 of
this chapter.
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10.2 Cubing a number using the K scale
Of course, cubing a number may be treated as successive multiplication using the C,

CI, and D scales, thus retaining the accuracy of these scales. However, as indicated in
the previous section, cubes may be read directly from D to K.

Example 1: (3.45 =7

1. Move HL over 345 on D.

2. Under HL read “410” on K-middle. Answer is 41.0.
Example 2: (645)3 = ?
Write this: (6.45 X 102)® = (6.45)3 x 108.

1. Move HL over 645 on D.

2. Under HL read “268” on K-right.

Answer is 268 X 105 or 2.68 x 108,

Example 3: (.00172)3 = ?
Write this: (1.72 x 10-3)% = (1.72)3 x 10-°.

1. Move HL over 172 on D. :
2. Under HL read “509” on K-left. Answeris 5.09 x 107°.

Exercise 10-1

1. 1.67 = 11. (0.512) =
2. (2.4) = 12. (10.65) =
3. (6.5 = 13. 12.7¢ =
4. (1.2¢ = 14. (8180)° =
5. (1.238 = 15. (29,600) =
6. (5.82)3 = 16. (364)% =
7. (3.245° = 17. (1357 =
8. (2.76)° = 18. (0.907) =
9. (8.04)° = 19. (1265) =

10. (0.764)* = 20. (4.65 x 1043 =
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21. (0.787) = 26. (.00284)° =
22. (0.215) = 27. (.00847) =
23. (3.96 x 10-3)% = 28. (17,550)® =
24. (0.404)3 = 29, (68.2)3 =

25. (.0643)2 = 30. (.000545)® =

10.3 Finding cube root of a number
between 1 and 1000

As stated before, if the hairline is set over a number on the proper section of the K scale,
the cube root of that number will be under the hairline on the D scale. You can easily
verify the following rule for selecting the proper section of the K scale:

1. For cube roots of numbers between I and 10, use

K-left.
2. For numbers between 10 and 100, use K-middle.

3. For numbers between 100 and 1000, use K-right.

Example 1: ¥/3.60 = ?

1. The number is between 1 and 10; hence, move HL over 360 on K-left.
2. Under HL read “1532” on D. Answer is 1.532.

Example 2: V45.4=7?

1. The number is between 10 and 100; hence, move HL over 454 on K-middle.
2. Under HL read “357” on D. Answer is 3.57.

Example 3: V720 = ?
1. The number is between 100 and 1000; hence, move HL over 720 on K-right.

2. Under HL read “896” on D. Answer is 8.96.

Verify the following:

1. V7.4 =1.950 2. V32 =317 3. V615 = 8.50
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4. ¥12.1=2.30 6. V10 =2.15 8. V75 =4.22
5. ¥4.25 =1.620 7. V100 = 4.64 9. V134 =5.12

10.4 General procedure for cube roots

In order to determine which section of the K scale to use for any number, the digits may
be grouped in a manner similar to that used for square roots. However, instead of mark-
ing the digits off in pairs, they are marked off in groups of three. The following rule
then applies:

For numbers greater than 1:

1. If the leftmost group contains one digit, use K-left;
if it contains two digits, use K-middle; if it contains
three digits, use K-right.

2. The cube root will contain the same number of digits to
the left of the decimal point as there are groups to the
left of the decimal point in the original number.

For numbers less than 1:

1. If the first nonzero group contains one significant
digit, use K-left; if it contains two significant digits,
use K-middle; if it contains three significant digits,
use K-right.

2. For each zero group in the original number, the cube
root will contain one zero between the decimal point
and the first significant figure.

Example 1: /43,500 = ?

1. Grouping the digits: ¥V 43 500

2. Leftmost group contains two digits; hence, use K-middle. Verify that the slide
rule reading is ““352.”

3. There are two groups; hence, answer contains two digits to the left of the deci-
mal point. Result is 35.2.

Example 2: $/2,140,000 = ?

1. Grouping the digits: \/32 140 000.

2. Leftmost group contains one digit; hence, use K-left. Verify that slide rule
reading is “1288.”

3. There are three groups; therefore, answer is 128.8.
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Example 3: /.000720 = ?

1. Grouping the digits: ¥ -000 720

2. First nonzero group contains three significant digits; hence, use K-right. Slide
rule reading is ‘“896.”

3. There is one zero group; therefore, there is one zero between the decimal point

and the first significant digit. Answer is .0896.

Example 4: ¥.00564 = ?

1. Grouping the digits: ¥V 005 640

2. First nonzero group contains one significant digit; hence, use K-left. Slide rule
reading is “178.”

3. There is no zero group; therefore, answer is 0.178.

Verify the following:
1. V6400 = 18.57 6. ¥/.0000048 = .01687
2. ¥.0215 = 0.278 7. ¥/62,000,000 = 396
3. ¥/365,000 = 71.5 8. ¥/.00000075 = .00909
4. ¥0.820 = 0.936 9. ¥/4,250,000 = 162
5. ¥.000100 = .0464 10. ¥.0325 = 0.319

10.5 Powers of 10 method

Using this method, the original number is written in the form M x 10?, where M is a
number between 1 and 1000, and = is a positive or negative integer which is divisible
by three. The following examples illustrate:

Example 1: /56,100,000 = ?

Rewrite: ¥/56.1 x 106 = ¥/56.1 x 102 = 3.83 x 102 = 383.

Example 2: ~/.000000750 = ?

Rewrite: ¥/750 x 10-® = V750 x 10-3 = 9.09 x 10-3 = .00909.

Example 3: ¥/4.66 x 1010 = ?

Rewrite: V46.6 x 10° = V/46.6 x 10° = 3.60 x 103 = 3600.
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Example 4: V234 x 1010 = ?
Rewrite: ¥/234 x 10-12 = ¥/234 X 10~ = 6.16 x 10~¢ = .000616.

Again, you are reminded that the power of 10 must be divisible by three.

Verify the following:
1. ¥1.84 x 10" = 264 5. V482 x 106 = 1.69 x 10¢

2. V6.47 x 10-13 = 8.65 x 10-° 6. V42 x 10-7 = .01613

3. V108 = 464 7. V36.5 x 108 = 1540
4. V10-1 = .000216 8. V7.25 x 10" = 8980

Exercise 10-2

1. ¥7.43 = 16. ¥0.912 =
2. V822 = 17. /0207 =
3. V10.9= 18. ¥.0611 =
4. ¥/96.2 = 19. ¥/.0829 =
5. V17.65 = 20. ¥.00299 =
6. V124 = 21. ¥.00748 =
7. V742 = 22, ¥/3920 =
8. ¥2.94 = 23, V4680 =
9. V294 = 24. ¥/9600 =
10. ¥57.4 = 25. V2000 =
11. V111 = 26. V7640 =
12. ¥11.1 = : 27. V/10,700 =
13. V111 = 28. ¥/23,600 =
14. ¥.0624 = 29, V64,300 =

15. ¥0.526 = 30. V575,000 =
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31. ¥207,000 = 41. ¥2776 x 106 =
32. /87,500 = 42. V4.68 x 105 =
33. V00726 = 43. ¥5.64 x 102 =
34. /.000276 = 44. V11.6 x 104 =
35. ¥/.0000427 = 45. ¥1.95 x 105 =

36. /23,600,000 = 46. ¥12.65 x 10° =
37. ¥.00000717 = 47. V0.416 x 10" =
38. /180,000,000 = 48. V426 x 1010 =
39. ¥/.0000007 = 49. V17.61 x 10* =
40. ¥76.1 x 10° = 50. V/3.37 x 1011 =

10.6 Finding (N)¥*?and (N)*?
The general problem of raising a number to any power is discussed later in connection

with the log-log scales. However, certain fractional powers may be read directly using

the A and K scales.

Example 1: (56.2)32 = (\/56.2)3 = ?
1. Move HL over 562 on A-right. Note that V56.2 is now under HL on D, and
(V56.2)3is under HL on K.
2. Under HL read “421” on K. Answer is 421.

If you do not have the A scale, you may first evaluate (56.2)%, then find the square
root of this on R.

Example 2: (7.2)23 = (¥7.2)2 =2
1. Move HL over 72 on K-left. Observe that V7.2 is now under HL on D, and
(¥7.2)2 is under HL on A.
2. Under HL read “373” on A. Answer is 3.73.
If no A scale is present, you may first find ¥/7.2, then multiply this by itself.

These examples illustrate the following relationship:
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1. If HL is set over a number N on the A scale, then
(N)32 will be under HL on the K scale.

2. If HL is set over a number N on the K scale, then
(N)23 will be under HL on the A scale.

Example 3: (2.75 X 1013)23 = 7
Write this: (27.5 x 1012)2/3 = (27.5)2/3 x 108.

1. Move HL over 275 on K-middle.
2. Under HL read “910” on A. Answer is 9.10 x 103,

Exercise 10-3

1. .50z = 11. (342)23 =

2. 372 = 12. (1.65)%3 =

3. (16.3) = 13. (2340)22 =

4. (0.814)* = 14. (.0621)% =

5. (.0614)¥2 = 15. (.000175)2/3 =

6. (.00743)%2 = 16. (0.445)32 =

7. (374p2 = 17. (3.22 x 10-9)32 =

8. (.000514)%2 = 18. (7.45 x 10%)2/3. =

9. (2460)%2 = 19. (63 x 10-7)23 =
10. (46.27" = 20. (5.75 x 10932 =

10.7 The triple-length scale (V")

Some Pickett models feature a ¥ scale consisting of three full-length sections; the first
covers the same range as the first third of the regular D scale (left index to “2154”), the
second covers the range of the middle third of D (“2154 to “464”), and the third corre-
sponds to the final third of the D scale (“464” to right index). We shall refer to these
sections as (\3/—)1, (\?’/~)2, and (\3/_)3 respectively. Clearly, the three sections taken to-
gether represent one triple-length D scale.

The ¥ scale is related to the D scale as follows:

ol
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If the hairline is set over a number N on the ¥ scale,
then A3 will be under the hairline on the D scale.

Conversely, if the hairline is set over a number N on the
D scale, then ¥/N will be under the hairline on the proper
section of the ¥/ scale.

Example 1: @473 =7

1. Move HL over 347 on (\3/—)2.
2. Under HL read “418” on D. Answer is 41.8.

Example 2: V6450 = ?

To determine which section of the ¥ scale applies, you should refer to sections 10.3
and 10.4 of this chapter — substituting (‘é/—)1 for K-left, (“3/_)2 for K-middle, and (‘{’/_)3
for K-right.

1. Grouping the digits: V6 450.

2. Leftmost group contains I digit; hence, answer is on (\3/_)1.

3. Move HL over 645 on D. Under HL read ““1861” on (\:"F)l.

‘4. There are two groups; hence, there are two digits to the left of the decimal point

in the answer. Resultis 18.61.

Example 3: V.000224 = ?

1. Grouping the digits: ¥.000 224.

2. The first nonzero group\c/ontains three significant digits, hence answer is on
V),

3. Move HL over 224 on D. Under HL read “607” on (“Q/_)s.

4. There is one zero group; therefore, answer has one zero immediately following

the decimal point. ~Result is .0607.

Exercises 10-1 and 10-2 may be used for more drill with these scales.



