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ACTIVITY

[iﬁ Connecting Math to Physics

~—

Linear Equations and Graphs

Algebraic equations show relationships between variables. Linear equations are a type
of algebraic equation commaonly used in physics. Examples of linear equations include

w=at, F=ma, andx = ¥+ 3 When a linear equation iz plotted on a coordinate system,
the graph is a line. & graph is a useful toal for visualizing an algebraic equation and for
analyzing data. The figure below shows a w- graph of the equation v = 2¢, where 2 = 2.
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An equation is linear when the exponent on each wariable is 1. (Mote: When the
exponent on awvariable is 1, the variable may be written as either x or x'. 1 The equation
v = 2tis a linear equation and is plotted as a line because both v and ¢ have exponents
of ane.

Determine @ each of the follousng equations 7 [{near,

1. d=7t 3. F=ma

2. i = at 5, =92 -2

The derivative of an equation is the same as the slope of that equation's graph at a paint.
The slope of a line is constant. Therefare, the derivative of a linear equation is a constant.

If the wertical direction of the coordinate system is represented by v and the harizontal
direction by », the derivative is defined as the ratio of an inifinitesmal change in the wertical
direction, gy, to an infinitesmal change in the harizontal direction, . This is often written

as /e The derivative, or steepness, of a line never changes, and therefore, dy /gy is the
same for all segments of a line. Mate that finding the derivative of a non-linear (for example, a
guadratic) equation is much harder, because the slope of a non-linear graph is not constant.
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Find the derivative ot alf poinds for each of the following [ines,
5. Two peints on the line are (1, 1) and (3, 2).

6. Two peints on the line are (0, 0) and (-3, &).

7 Referto the figure on the previous page

a. Choose a point on the line and calculate the derivative at that point.

b. Choose another point on the line and calculate the denvative.

C. Cornpare the answer in problem 7b with the answer in 7a

Slope-Intercept Form of a Line

Linear equations may be written into a form where the dervative at all points and the location
of the y-intercept may be determined by simply reviewing the equation. This is called the
slope-intercept form. For a linear equation with ¥ and v as the wariables, the slope-intercept
form is v=mx+b  where mris the derivative (or slope) and b is the y-coordinate of the
y-intercept. (Mote: Thex-coordinate will be zero for the y-intercept and any other point on
the y-axs.) The linear equation v - 3x = 2 may be rewntten in slope-intercept form as

v = dx+ 2 From the eguation in slope-intercept form, & is evident that the derivatives at all
points is 3 and the y-intercept is (0, 2).

Hearrangde the [Tnear equation tnto slope-intercept form and find the dertvaiive and
y-intercept,

8. y—1=dx

9, x+y=28
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