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(1-4)Absolute Value or Magnitude : _—

The absolute value of number is numerical T B * <

,, f;’ — - N
size or magnitude. |3|=3,]|0|=0,|-5|=5 1
The absolute value or magnitude of a number x, '

denoted by |x| (read the absolute value of x"),
x ifx=>0
—x ifx<0
The connection between absolute values and distance gives as anew way to write formulas for

intervals .The inequality |a| < 5 says that the distance from a to the origin is less than 5 .This is
the same as between 5 and -5 on the number line .In symbols:

is defined by the formula: |x|={

la| <5 > -5<a<5 o

U!—‘L—
L

The set of numbers a with |a| <5 isthe open interval from -5 to 5.

The general rule is this:

Relation between Intervals and Absolute Values
If D is any positive number, then:

la] <D & —-D<a<D (1)

la| <D & —-D<a<D (2) ¥

The function y = |x | is called the absolute value function.
Its graph lies along the line y =x when x>0,
and along the line y =-x when x<0.
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EXAMPLE 1: What values of x satisfy the inequality |x —5|<97?
Solution:

Change |x —5|<9 to -9<x-5<9 {Eq.(1)with a=x-5and D =9}

to-9+5<x<9+5 {Adding a positive number to both sides of an inequality gives an
equivalent inequality. Adding 5 here isolated the z.}

or: -4<x<14.

The steps we just took are reversible, so the values of x that satisfy the inequality |x — 5| <9
are the numbers in the interval -4 <x< 14 .

EXAMPLE 2:
Solve the equation |2x - 3| =7

Solution : The equation says that 2x - 3 = 7, so there are two possibilities:
a) 2x -3=7— 2x =10 — x=5

b)2x-3=-7 - 2X = -4 — x= -2

The equation [2x - 3| =7 has two solutions: x =5 and x = -2

EX. 3: Solve the equation |J5—f -2|=1

Solution : The equation says that %- 2 = £1, so there are two possibilities:
a)z-2=1-= =3 = x=15
b)Z-2=-1 5 =1-x=5

5 5

The equation |2x - 3| =7 has two solutions: x =15 and x =5

Exercise: solutions
1) |x —2|< 1/2 1) (312, 5/2)
9x

2) [Z-1|=1 2) x=14/9 and x=0

7
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Slope (M
M is the measure of the steepness of the line. [Slope= AY _ yz—y:l]
M in mathematics is the rate of change of y with Ax ~Xa=xa
respect to x. (X2, yz
(x1, y1) }
How do we find Slope? | ——
AX
Ay rise X2 —X1
Slope= —=—
P A run
#IN
S__
The rise is -3 and the runis 2. 44
Slope = _—: o i
The slope for the line above is _—: T
(4
It is a negative slope! < i I — — >
8 pe! Al 12 34 \
NV

Point-Slope Equations

To write an equation for a line L that is not vertical, it is enough to know its
slope m and the coordinates of a point P(x, y1) on it. If P(x, y) is any other
point on L (Fig. 1.24), then x # x, and we can write the slope of L as

b i |
X =% ©)
We can thenset this expression equal to m to get

Y

X —X]

9)

Multiplying both sides of Eq. (9) by x — x, gives us the more useful equation

Yy =n=mx —x). (10)
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EXAMPLE 5  Write an equation for the line that passes through |
point (2, 3) with slope —3/2.

Solution
L0 e ~x)) Start with the general
g = point—slope equation, Eq. (11)
y—3= —%(x - 2) (Take m = —3/2 and (x),y1) = (2,3).)
3
s it +3+3  (Solve fory.)
3
Y ek + 6.

EXAMPLE 6  Write an equation for the line ‘through (-2, — 1)
(3, 4).
solution We first calculate the slope and then use Eq. (11).

e o
—2-3 -5

The (x;, ) in Eq. (11) can be either (—2, — 1) or (3, 4)=
With (x;,y) = (-2, —1) With (x;,51) = (3, 4)
y=(=1D=1@—=(-2) y—4=1-(x—3)

1.

y+1=x+2 y—4=x-3
y=x+ 1. y=x+ L.
\ Same result /

Either way,y = x + 1 is an equation for the line (Fig. 1.26).



