Engineering is a quantitative discipline that use the language of mathematics to make predictions. PAV
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Imagine the difficulty of designing a technology as complex as the space shuttle without using
mathematics to quantify its mass, aerodynamics shape, and trajectory. Qualitative descriptions such as

“it's heavy, pointy, and goes in a loop around the earth” are not very useful in the engineering world.
u—w‘.&l‘ AU c‘L’i.L'iS.\,g..\.zﬁ QL”ga\f).” ﬁ..l.’_'i.wj' ui 9 ;L@.a_” &ibiesu\.a_’.ﬂ @-53 &'i.m W’ 2\.9.’.44 J.A.z'i.d
41" JgaIK (1eSY) 4.8 Blmgly die Gl xSy Ol .u'a)g}’\ Jo> 38! 65Lusg cslgd) daglae caased
‘st el ‘a\éj Ao A I A ]l pJLc. @ 10> lode cowd "u‘a)iz’\ Jg> 0999 ude «Juds
When engineers quantify relationships, they generally use algebra; thus, we begin our study of applied

mathematics with a review of high school algebra.
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Basic Number Operations: Operators and Antioperators DA‘V

An operator is a mathematical rule that uniquely The antioperator is the inverse of the operator. aaoLa
links numbers to other numbers. : : O)ligli
: . In this example, the antioperartor would have = -~
The following example uses the addition operator
to link any with a unique y: to accomplish the following link:
y=3+x y—3=x

1 = 4 1 & 4

2 = 5 2 & 5

3 = 6 3 & 6

4 = 7 4 == 7

etc. = Etc. etc. — Etc.

Thus, we see that subtraction is the antioperation of addition. (we also say that addition is the antioperation
of subtraction). By a similar argument, we can conclude that division is the antioperation of multiplication.

Operator (+) Addition (X) Multiplication

Antioperator (—) Subtraction (=) Division
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The multiplication operator is indicated four The division operator is indicated three %
different ways; the following four equations are different ways; the following three equations ﬁ
equivalent: are equivalent: B
y=2Xx||ly=2-x y = 2x y = 2(x) y=3+x y =3/x y=%
an
a1 = d. a—m =qltq™™ = a"‘m, (Cl + 0)
a™tl=a"-qa a®=1. (a#0)
anam —_— an+m . . O
a"=—,(a+0 _Jja az
a™ ( ) lal {—a: a<0
(@M)™m = g™ = (g™)" .
an = Y/a,(a = 0,if nis even)
(ab)™ = a™b"
(E)n — _n = a"h™", (b # 0) a% = "Va", (a" = 0,if m is even)
b b™ '
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Problems

1. On Basic Number Operations

Calculate expressions in P.1.1 to P.1.7

1.1.(=2)73

=)
) 6

(=27 -(=3)2(2\"
T <5>

1.5.((=2) 7+ (=3)") + ((-3)1=(-6)"1)
1.6.—4 x 10* + 2.5 x 10°

1.7.0.571 4+ 0.257%2 + 0.12573 + 0.06257*%
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Problems

1. On Basic Number Operations
Calculate expressions in P.1.8 to P.1.15.

1.8.2°
1 0
o2
3 0
1.10. (— §>

1.11.(V3+m—1)

Calculate expressions in P.1.16 to P.1.18.

1.16. 27000 » 32000 1.17. 3700 x 47300 1.18. 572000 , o000

1.12. (cos x)°

1.13.(e3%)°
Y 3+TL'O (4 77'[)0
T \2 6 27 9

1.15 3+7T0 42y
Rl G 27 38
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Problems

1. On Basic Number Operations

Calculate expressions in P.1.16 to P.1.18. 1.19. (E)! 1.20. (L)—I 1.21. (L)!
25 27 2-6
1.16. 23000 X 32000
200 y, 4300 1\~ 1\7: /87 L\™"
1.17.3290 x 4 1.22. @) 1.23. 1) + (5 124, (o
1.18. 5—2000 X 23000
1.25. 0.257%° 1.26. 25- 1.27. 0.00173
1.2 Fractional Powers and Radicals
Calculate expressions in P.1.19 to P.1.27.
1 _4 3 _2 _3 2
16\2 1) 3 1 \2 1 5 1\ "2 3\3
_ — 1.21.({ =— — 23, = —
1.19.(25) 1. 20. (27> (2_6) 1'22'<1024> 1.23 <4) + (27)
0.375
1 _3 _1
1.24. (ﬁ) 1.25.0.2579> 1.26.25 2 1.27.0.001 3
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