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Example 2. V317 /517 =317 Example 3. VT V6 =V12,

Exampleé.\ﬁ‘\/ﬁ:\/:f‘\ﬁ-\/a or \/'—]'\/iéx\/?-?‘i

=172 = TV2.

Example 6. 3V6- 5396 or 3V6- 5796
= 15v/5- V16V —15V6-16-6
=15-6-4 =15-6-4
= 360 = 360.

5 [B_ 53
5 125 2
Example 6. \ﬁ,) \j() =\% g
= L\f)/_;’ ar %\/%

Example 7. 5V6- V50 or 5\/6-7V50
—35.v2 V3 V25 V2 =35V 3-25 2
=35-2-5V3 =35 - %x/’
= 3503 ﬂ—:BSO\/—‘

Example 8. ViE AL Example 8. Vad Vet
t\/é-w_-if Ve P e

78 = ¥V
= 3.
Exercises ™

Multiply. The radicand in the product should be as small as possible.

1.VE Vo 12.V6 - V3 23.~2 ab- V3 ab
2.7 V1 13. V% Vi 24,5 2% Ve
3.6V 14. V3 Vik 25. V5 Ve
4,8 V3 15. V18 - \/’2 26.~b V2b
5.4/7 V14 16. V17 - V51 27. /45 - V80
6.3 V6 17.V5 Vi 28, /27 - V108
7./3: %3 18.22 - 2V 29. V10 V123
8, V10 V4 19. 30 - 5V7 30.V3 V63
9.v3-V21 20. 19 - 2V11 31.VIE VT V2
10. V15 - V5 .V Ve _{\FE
1.7 Vis 1T NP BRIy
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33.V982 Vix 40. V21 33 47. (112)°
34, V1L \/EE 41. 20720 - 53 48. (5V/3 zy2
35.VEE VA 42.6V14 - N 49, 53 2y
36. V38 . /12 $B.8aV5a-3V10a 50 6vTi w2
VI NVEE- VD 443V 5VE VTS s V53 5Vix
38. V10 5V12 45. (5V3 52, 7LV Ty
39. 3Vs . V3 46. (2V6)2 53 52V 5 22 5z

The direction “simplify” in the following exercises means “change the
form of the radical so that the radicand of the new form will be an integer and
as small as possible.” Study the following examples before doing the exer-
cises.

Example 1, Simplify /72 ¢ob°.

Solution: V72 385 = 36 a2 - 7 ab
= V36 a2 V2 b
=6 ab™N2 ab

Ezample 2. Simplify 15V/27.

Solution 13V2T =15 V0.3
=15-3-V3
= 45V/3

Example 8. Simplify 4 \/'%E

Solution: 4-\/%224.\/%_7;, V3
N N

5

e

e

It

2

In Example 1 above and in some of the following exercises we are asked to zim-
plify expressions of the form Vg2, It is readily seen that if ¢ = 0, then Vai= g,
However, if a=-2, we have Va2 = (~ 2=V4=12 Here a=— 2 and

V2= 2, 50 that Vg =— 4. This conclusion holds for al} negative values of a.
Thus, _

if a2 = 0, we have \/j: a;
and i a <0, we have Va2 = — g

To remove the need for writing two forms of answer in simplifying Va2, we shall
comsider that any letter under a radical sign is representing a positive number.
With this restriction, we mayv write a as the simplified form of Va2,
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Simplify:
1.N12
2.V32
ERRVET

36

43

1

8

76

84

230

5

<<

e R

£,
o
()

10.

Simplify:
1.V8
2.%/20
3./28
4.4
5.V/32
6. V6Lt
7.V712
8.V/80
9.~/125

Simplify:
1.V724
2.V/'529
3.V/816
4.V162

130V2s2 - d g2
14,V 3(g ~ 172

11.
12.
18,
1%
15.
16.
17
18.
19.
20.

10.
11.
e
13,
14.
15
16.
12

18.

w oo

Exercises Y

V16 ¢
V08
15V18
1732
23200
650
V196
V30 mn
V1350

Exercises A%

V185
58
V25
8V27
/4
10V99
/300

Exercises ¥
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CHAPTER 13

21 43
22.V8 g
23,96 ms
24,120 o252
5.V

26. V%

7.8 V&
285 \/?—%
29, 14 g

1 e

19. V60 a*h
20,128
21,27 58
22.N/88 ap?
23,7280 g2
24./xd
25.8/1
26,V
77, sl

5, WS
10./38
1. 8VE
12./15 o

15.V'5 2% — 30 ab + 15 42

16.V(p — 9(p + )
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Exercises "

Carry out the indicated operations. Simplify resulis as far as possible.

1L.V2V24 1)
B ol —'E
3.VE(L+VE

4. V2(2V5 ~V8)
NV6(2VE—V3)
(V15 +V5)V5
7. (V3 - V6 N3
VIV

9. 2V3+ VDGV -V
10, (V6 —V3)?
1L (V34 Vi~ 1)
12, V34V

B 1

o0

13. (3 —V2)?

14 3+V2(3-V2)
15. (V14 — V72

16. [(V3 — 11/3F

" Vid2 VEi—2
7,

3 3
98, (\/67-% 1)2

19, V20 4V10) V10
20. “f———?“j)\/ﬁ

2, 54 2V50

- 13

Exercises 9

Carry out the indicated operations. Simplify results as far as possible.

1L V32V3 4+ 4)
2.VI6+ V)
NIV
A50V5 +-V10)
AVATCE VT

L (V24 Ve + V2
EE YT

£ Vi

9. (V35— VS 4+ 1)
10, (V529

1 (V2 4+ 23(V2—2)
12, (243

13, (V6 +V27

oo ~1 O W s

14, (V6L VIHVE~V3)

18. (V15 —V19) V5

19,
2
50, 6+18
G
)1 16+ 32V28
- 4
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Exercises ™
Carry ouf the indicated operations. Simplify results as far as possible,
VS VIRV = V1S) 5 DV/A8 =%
L (3V2 - V10 (2VZ + V1) *
ANGE=VDGEHVY 7.\/5"*"\/2?“2 122
N6 VDVE V) w R
VT - DEVT+ 3 T

fam—y

1~

R

I

Rational Approximations fo Irrational Numbers

The ability to add, subtract, multiply, and divide expressions nvolving
radicals is necessary in mathematically exact work, When a radical ocours
in a situation involving measurement, however, an engineer or mechanic
commonly uses a decimal value which is sufficiently close to the radical for
his purpose.

Suppose, for example, that a mechanic needs a square sheet of metal with
area 5 square feet. He would probably find from a chart that the side of the
square should be 2 feet 2% inches. This carresponds closely fo 2.24 feet and
the square of 2.24 is just a little over 5. So 2.24 is close to V3 and it gives
the mechanic a good working value for the side of his square.

The following sets of numbers are decimal values which give increasingly
close approximations to V3.

2.3 > Vi o> 22
224 > V5 > 2.23
2237 > V5 > 2236
22361 > V5 > 2.2360.

The inequalities may be verified by squaring the numbers that are expressed
as decimals.

The table on page 430 lists rational numbers which are approximations o
/N when ¥ is a member of the set of integers from | through 100. Each
approsimation is taken to three places of decimals. For example, V9 i
given as 9.950. This means that the square of 9.950 is closer to 00 than is
the square of either 9.951 or 9 949,

The fact that each number given in the table is closer to the corresponding
~/N than any other number of three decimal places is expressed by saving
that the numbers in the table are “rounded off”" to the nearest thousandth.
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