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Coordinate Planes
and Lines

Just as points on a coordinate line can be associated with real numbers, so points in a plane
can be associated with pairs of real numbers by introducing arectangular coordinate system
(also called a Cartesian coordinate system). A rectangular coordinate system consists of
two perpendicular coordinate lines, called coordinate axes, that intersect at their origins.
Usually, but not always, one axis is horizontal with its positive direction to the right, and
the other is vertical with its positive direction up. The intersection of the axes is called the
origin of the coordinate system.

It is common to call the horizontal axis the x-axis and the vertical axis the y-axis, in
which case the plane and the axes together are referred (o as the xy-plane (Figure C.1).
Although labeling the axes with the letters x and y is common, other letters may be more
appropriate in specific applications. Figure C.2 shows a uv-plane and a ts-plane—the first
letter in the name of the plane always refers to the horizontal axis and the second to the
vertical axis.
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Every point P in a coordinate plane can be associated with a unique ordered pair of real
numbers by drawing two lines through P, one perpendicular to the x-axis and the other
perpendicular to the y-axis (Figure C.3). If the first line intersects the x-axis at the point with
coordinate a and the second line intersects the y-axis at the point with coordinate b, then we
associate the ordered pair of real numbers (a, b) with the point . The number «a is called
the x-coordinate or abscissa of P and the number b is called the y-coordinate or ordinate of
P.We will say that P has coordinates (a, b) and write P(a, &) when we want (o emphasize
that the coordinates of P are (4, b). We can also reverse the above procedure and find the
point P associated with the coordinates (a, b) by locating the intersection of the dashed
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lines in Figure C.3. Because of this one-to-one correspondence between coordinates and
points, we will sometimes blur the distinction between points and ordered pairs of numbers
by talking about the point (a, b).

REMARK.  Recall that the symbol (a, b) also denotes the open interval between a and b;
the appropriate interpretation will usually be clear from the context.

In a rectangular coordinate system the coordinate axes divide the rest of the plane into
four regions called guadrants. These are numbered counterclockwise with roman numerals
as shown in Figure C.4. As indicated in that figure, it is easy to determine the quadrant
in which a given point lies from the signs of its coordinates: a point with two positive
coordinates (4, +) lies in Quadrant I, a point with a negative x-coordinate and a positive
y-coordinate (—, +) lies in Quadrant II, and so forth. Points with a zero x-coordinate lie
on the y-axis and points with a zero y-coordinate lie on the x-axis.

To plot a point P(a, b) means to locate the point with coordinates (a, b) in a coerdinate
plane. For example, in Figure C.5 we have plotted the points

P(2,5), 0O(—4,3), R(-5,-2), and §@4, =3)

Observe how the signs of the coordinates identify the quadrants in which the points lie.
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The correspondence between points in a plane and ordered pairs of real numbers makes it
possible to visualize algebraic equations as geometric curves, and, conversely, to represent
geometric curves by algebraic equations. To understand how this is done, suppose that we
have an x y-coordinate system and an equation involving two variables x and y, say

6)(_4}’:10' _V:\/,\._'. x:y3+],

We define a solution of such an equation to be any ordered pair of real numbers (a, &)
whose coordinates satisfy the equation when we substitute x = a and y = b. For example,
the ordered pair (3, 2) is a solution of the equation 6x — 4y = 10, since the equation is
satisfied by x = 3 and y = 2 (verify). However, the ordered pair (2, 0) is not a solution of
this equation, since the equation is not satisfied by x = 2 and y = 0 (verify).

The following definition makes the association between equations in x and y and curves
in the xy-plane.

or x*+y*=1

(e ————

{ o~
i C.1

DEFINITION. The set of all solutions of an equation in x and y is called the solu-

| tion set of the equation, and the set of all points in the xy-plane whose coordinates are
i members of the solution set is called the graph of the equation.
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One of the main themes in calculus is to identify the exact shape of a graph. Point plotting
is one approach to obtaining a graph, but this method has limitations. as discussed in the
following example.

Example 1 Sketch the graph of y = x2.

Solution. The solution set of the equation has infinitely many members, since we can
substitute an arbitrary value for x into the right side of y = x2 and compute the associated
¥y to obtain a point (x, y) in the solution set. The fact that the solution set has infinitely
many members means that we cannot obtain the enrire graph of y = x? by point plotting.
However, we can obtain an approximation to the graph by plotting some sample members
of the solution set and connecting them with a smooth curve, as in Figure C.6. The problem
with this method is that we cannot be sure how the graph behaves between the plotted
points. For example, the curves in Figure C.7 also pass through the plotted points and hence
are legitimate candidates for the graph in the absence of additional information. Moreover,
even il we use a graphing calculator or a computer program to generate the graph, as in
Figure C.8, we have the same problem because graphing technology uses point-plotting
algorithms to generate graphs. Indeed, in Section 1.3 of the text we see examples where
graphing technology can be fooled into producing grossly inaccurate graphs. <
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In spite of its limitations, point plotting by hand or with the help of graphing technology
can be useful, so here are two more examples.

Example 2 Sketch the graph of y = /.

Solution. If x < 0, then /x is an imaginary number. Thus, we can only plot points for
whichx = 0, since points in the xy-plane have real coordinates. Figure C.9 shows the graph
obtained by point plotting and a graph obtained with a graphing calculator, «4

Example 3 Sketch the graph of y*> — 2y — x = 0.
Solution. To calculate coordinates of points on the graph of an cquation in x and y, it is

desirable to have y expressed in terms of x or x in terms of y. In this case it is easier to
express x in terms of y, so we rewrite the equation as

R e '\.‘2 —_ 2)-

Members of the solution set can be obtained from this equation by substituting arbitrary
values for y in the right side and computing the associated values of x (Figure C.10). <
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REMARK.  Most graphing calculators and computer graphing programs require that y be
expressed in terms of x to generate a graph in the xy-plane. In Section 1.8 we discuss a
method for circumventing this restriction.

Example 4 Sketch the graph of y = 1/x.

Solution. Because 1/x is undefined at x = 0, we can only plot points for which x = 0.
This forces a break, called a discontinuity, in the graph at x = 0 (Figure C.11). <
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Points where a graph intersects the coordinate axes are of special interest in many problems.
As illustrated in Figure C.12, intersections of a graph with the x-axis have the form (a, 0)
and intersections with the y-axis have the form (0. b). The number ¢ is called an x-intercept
of the graph and the number b a y-intercept.
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Example 5 Find all intercepts of
(@) 3x+2y=6 (b) x = y* -2y (¢) y=1/x

Solution (a). To find the x-intercepts we set y = 0 and solve for x:
3x=6 or x=2
0 find the y-intercepts we set x = 0 and solve for y:
2y=6 or y=3
As we will see later, the graph of 3x + 2y = 6 is the line shown in Figure C.13.

Solution (b). To find the x-intercepts, set y = 0 and solve for x:
X =0
Thus, x = 0 is the only x-intercept. To find the y-intercepts, set x = 0 and solve for ¥
yP—2y=0
yy—-2)=0
So the y-intercepts are y = 0 and y = 2. The graph is shown in Figure C.10.

Solution (¢). To find the x-intercepts, set y = 0:

1

S i

X
This equation has no solutions (why?), so there are no x-intercepts. To find y-intercepts we
would set x = 0 and solve for y. But, substituting x = 0 leads to a division by zero, which
is not allowed, so there are no y-intercepts either. The graph of the equation is shown in
Figure C.11. <

To obtain equations of lines we will first need to discuss the concept of slope, which is a
numerical measure of the “steepness” of a line.

Consider a particle moving left to right along a nonvertical line from a point P, (x,. n)
10 a point P(x», y2). As shown in Figure C.14, the particle moves y; — y; units in the
y-direction as it travels x; — x; units in the positive x-direction. The vertical change v, —y,
is called the rise, and the horizontal change x» — x, the run. The ratio of the rise over the run
can be used to measure the steepness of the line, which leads us to the following definition.

C.2  DEFINITION. If Pj(xy, y;) and Py(x2, y2) are points on a nonvertical line, lhcn—“
the slope m of the line is defined by |

L WO (1) |

rn Xz — X

S ISP OS |

REMARK.  Observe that this definition does not apply to vertical lines. For such lines we
have x; = x; (a zero run), which means that the formula for m involves a division by zero.
For this reason, the slope of a vertical line is undefined, which is sometimes described
informally by stating that a vertical line has infinite slope.

When calculating the slope of a nonvertical line from Formula (1), it does not matter
which two points on the line you use for the calculation, as long as they are distincl. This
can be proved using Figure C.15 and similar triangles to show that

n=» _ Y=Y
X2 — X xé . x;

Moreover, once you choose two points to use for the calculation, it does not matter which
one you call P and which one you call P, because reversing the points reverses the sign of
both the numerator and denominator of (1) and hence has no effect on the ratio.
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Example 6 In each part find the slope of the line through
(a) the points (6, 2) and (9, 8)

(b) the points (2, 9) and (4, 3)

(c) the points (—2,7) and (5, 7).

Solution.
g2—-2 6 3-9 -6 T ="
(a)ng—_—6:§=2 (b)"”=4_2:7=_3 (c)m:s—“_(-_—z):
L]

Example 7 Figure C.16 shows the three lines determined by the points in Example 6
and explains the significance of their slopes. D |
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PARALLEL AND PERPENDICULAR
LINES

As illustrated in this example, the slope of a line can be positive, negative, or zero. A
positive slope means that the line is inclined upward to the right, a negative slope means that
the line is inclined downward to the right, and a zero slope means that the line is horizontal.
An undefined slope means that the line is vertical. Figure C.17 shows various lines through
the origin with their slopes.

The following theorem shows how slopes can be used to tell whether two lines are parallel
or perpendicular.

| C.3 THEOREM.
(@) Two nonvertical lines with slopes m, and m- are parallel if and only if they have
the same slope, that is,

t my = ma
| (b) Two nonvertical lines with slopes n, and my are perpendicular if and only if the |
product of their slopes is —1, that is,

! mny = —1

! This relationship can also be expressed as m) = — 1/ma or my = —1/my, which
states that nonvertical lines are perpendicular if and only if their slopes are negative
l reciprocals of one another.

L e ———————

A complete proof of this theorem is a little tedious, but it is not hard to motivate the results
informally. Let us start with part (@).
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Suppose that L, and L; are nonvertical parallel lines with slopes nty and m», respectively.
If the lines are parallel to the x-axis, then m; = m; = 0, and we are done. If they are not
parallel to the x-axis, then both lines intersect the x-axis; and for simplicity assume that
they are oriented as in Figure C.18a. On each line choose the point whose run relative to
the point of intersection with the x-axis is 1. On line L, the corresponding rise will be m,
and on L; it will be m3. However, because the lines are parallel, the shaded triangles in the
figure must be congruent (verify), so m; = m,. Conversely, the condition m, = m- can be
used to show that the shaded triangles are congruent, from which it follows that the lines
make the same angle with the x-axis and hence are parallel (verify).
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Run =1 Run =1
/™ # L
(a) (b)

Figure C.18

Now suppose that L and L, are nonvertical perpendicular lines with slopes m and i,
respectively; and for simplicity assume that they are oriented as in Figure C.18b. On line
L choose the point whose run relative to the point of intersection of the lines is 1, in which
case the corresponding rise will be n2;; and on line L, choose the point whose rise relative
to the point of intersection is —1, in which case the corresponding run will be —1/m..
Because the lines are perpendicular, the shaded triangles in the figure must be congruent
(verify), and hence the ratios of corresponding sides of the triangles must be equal. Taking
into account that for line L, the vertical side of the triangle has length 1 and the horizontal
side has length —1/m; (since m, is negative), the congruence of the triangles implies that
mi/1 = (=1/m)/1 or myms = —1. Conversely, the condition m; = —1/m> can be used
to show that the shaded triangles arc congruent, from which it can be deduced that the lines
are perpendicular (verify).

Example 8 Use slopes to show that the points A(1, 3), B(3, 7), and C(7, 5) are vertices
of a right triangle.

Solution. We will show that the line through A and B is perpendicular to the line through
B and C. The slopes of these lines are

-3 _5-7 1
n, ——ﬁ':‘d and ng—m:—*i
Slope of the line Slope of the line
through A and # through B and C
Since mmy = —1, the line through A and B is perpendicular to the line through B and C;
thus, ABC is a right triangle (Figure C.19). <

We now turn to the problem of finding equations of lines that satisfy specified conditions.
The simplest cases are lines parallel to the coordinate axes. A line parallel to the y-axis
intersects the x-axis at some point (a, 0), This linc consists precisely of those points whose
x-coordinates equal a (Figure C.20). Similarly, a line parallel to the x-axis intersects the
y-axis at some point (0, &). This line consists precisely of those points whose y-coordinates
equal b (Figure C.20). Thus, we have the following theorem.
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= = et — = ca—

; THEOREM. The vertical line through (a, 0) andrhehan"nmm’lme through (0, b)
i are m;;resenred respectively, by the equations
I
|
i
I

y=b

r=a and

Example 9 The graph of x = —3 is the vertical line through (=5, 0), and the graph of
y = 7 is the horizontal line through (0, 7) (Figure C.21). <«

(0, 7)

(=5,10) X X

Figure C.21

There are infinitely many lines that pass through any given point in the plane. However, if
we specify the slope of the line in addition to a point on it, then the point and the slope
together determine a unique line (Figure C.22).
Let us now consider how to find an equation of a nonvertical line L that passes through

a point Py (xy, y1) and has slope m. If P(x, ) is any point on L, different from Py, then the
slope m can be obtained from the points P (x, y) and Py (x1, y1); this gives

Y=M

X — X

M =

which can be rewritlen as

y—y =mx —xg) (2)
With the possible exception of (x1, ¥;), we have shown that every point on L satisfies (2).
But x = x1, y = y) satisfies (2), so that all points on L satisfy (2). We leave it as an exercise

to show that every point satisfying (2) lies on L.
In summary, we have the following theorem.

; C.5 THEOREM.
l the equation

The line passing rhmugh Pl{rl i) ana’ h(wmg sfopr: m is given bj i

y—n=mkx-—x) 3) |

Thm is calfed .rhe pomt-sfope form of the line. |

Example 10 Find the point-slope form of the line through (4, —3) with slope 5.

Selution. Substituting the valuesx; =4, y; = =3,andm = 5in(3) yields the point-slope
form y +3 =5(x — 4). -

A nonvertical line crosses the y-axis at some point (0, b). If we use this point in the point-
slope form of its equation, we obtain

y—b=m{x—10)

which we can rewrite as y = mx + b, To summarize:
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, C.6 THEOREM. The line with y-intercept b and slope m is given by the equation
|E y=mx-+b (4)
|

This is called the slope-intercept form of the line.

REMARK.  Note that y is alone on one side of Equation (4). When the equation of a line is
written in this way the slope of the line and its y-intercept can be determined by inspection
of the equation—the slope is the coefficient of x and the y-intercept is the constant term
(Figure C.23).

Example 11

EQUATION SLOPE V-INTERCEPT
y=3x+7 m=73 b=17
‘V:—Jc-i-% m=-| b:%
y=x =1 b=0
y:\ﬁx—S m =12 h=-8
y=2 m=10 b=12

Example 12 Find the slope-intercept form of the equation of the line that satisfics the
stated conditions:

(a) slope is —9; crosses the y-axis at (0, —4)

(b) slope is 1; passes through the origin

(c) passes through (5, —1); perpendicular to y = 3x + 4

(d) passes through (3, 4) and (2, —5).

Solution (a). From the given conditions we have m = —9 and b = —4, so (4) yields
y=—9x — 4,

Solution (b). From the given conditions m = | and the line passes through (0, ), so
b = 0. Thus, it follows from (4) that y = x +Qor y = x.

Solution (c). The given line has slope 3, so the line to be determined will have slope
m= —%. Substituting this slope and the given point in the point-slope form (3) and then
simplifying yields

y= (=) =—3(x=5)

=gz 2
y=-—3x+3

Solution (d). We will first find the point-slope form, then solve for y in terms of x to
obtain the slope-intercept form. From the given points the slope of the line is
-5—4
=9
2-3
We can use either of the given points for (x;, v;) in (3). We will use (3. 4). This yields the
point-slope form
y—4=9x-13)

Solving for y in terms of x yields the slope-intercept form

m =

y=9x—123
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We leave it for the reader to show that the same equation results if (2, —5) rather than (3, 4)
is used for (x;, y;) in (3). «

An equation that is expressible in the form
Ax+By+C=0 (5)

where A, B, and C are constants and A and B are not both zero, is called a first-degree
equation in x and y. For cxample,

4x +6y—5=0
is a first-degree equation in x and y since it has form (5) with
A=4, B=6, C=-5

In fact, all the equations of lines studied in this section are first-degree equations in x and y.
The following theorem states that the first-degree equations in x and y are precisely the
equations whose graphs in the xy-plane are straight lines.

| C.7 THEOREM. Every firsi-degree equation in x and y has a straight line as its graph
- and, conversely, every straight line can be represented by a first-degree equation in x
and y.

Because of this theorem, (5) is sometimes called the general equation of a line or a
linear equation in x and y.

Example 13 Graph the equation 3x — 4y + 12 =0.

Solution. Since this is a linear equation in x and y, its graph is a straight line. Thus,
to sketch the graph we need only plot any two points on the graph and draw the line
through them, [t is particularly convenient (o plot the points where the line crosses the
coordinate axes. These points are (0, 3) and (—4,0) (verify), so the graph is the line in
Figure C.24. «

Example 14 Find the slope of the line in Example 13.

Solution. Solving the equation for y yiclds

Figure C.24 y = %_-r 43
which is the slope-intercept form of the line. Thus, the slope is m = % «
EXeRcISE SET C
1. Draw the rectangle. three of whose vertices are (6, 1), 3.(a) x=2 (b) y=-3 c) x=0
(—4, 1), and (6, 7), and find the coordinates of the fourth () y=x () y=>x () |x| = 1
vertex.
2. Draw the triangle whose vertices are (=3,2), (5,2), and (a) % ®) y=0
(4, 3), and find its arca. () y<0 (dx>landy =2
| () x=73 (f) |x| =5
. In Exercises 3 and 4, draw a rectangular coordinate system § : e —
and sketch the set of points whose coordinates (x, y) satisfy | In Exercises 5-12, sketch the graph of the equation. (A cal- |

the given conditions.

~culating utility will be helpful in some of these problems.)
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5, y=4—x? 6. y=1+x? 26. [md x and y if the line through (0, 0) and (x, y) has slope
p ERRR,. ey 8 5=l 4] ,,, and the line through (x, y) and (7, 5) has slope 2.
9. P —x4+y=0 10. x = y?‘ — 2 27. Use slopes to show that (3, —1), (6,4), (—=3,2), and
1. 22y =2 - 12. vy = —| . (—6, —3) are vertices of a parallelogram.
13. Fi|-1d the slope of the line through l 28. Use slopes to show that (3, 1), (6, 3), and (2, 9) are vertices
(a) (—1,2)and (3, 4) (b) (5,3)and (7. 1) of a right triangle.
(¢) (4,+/2) and (-3, V2) (d) (=2, —6) and (=2, 12). 29. Graph the equations
. : : : g ; (a) 2x+5y =15 (b) x =3
14. Find the slopes of the sides of the triangle with vertices =9 S —
(=1,2), (6.5), and (2, 7). ©y=- (@ y=2r=1
15. Use slopes to determine whether the given points lie on the 30. Graprh lheyequations
same line. (a) 5 G (b) x = —8
(a) (1.1),(=2.=5),and (0, —1) © y=0 ) Py

(b) (=2.4),(0,2), and (1, 5)

16. Draw the line through (4, 2) with slope 31. Graph the equations

(@ m=3 (b)) m= -2 (c) m=—3. (@) y=2x—1 (b) y=3
. . (©) y=—2x.
17. Draw the line through (—1, —2) with slope )
(a) m = % (b) m = —1 (c) m=+72. 32. Graph the equations
; _ _ (a) y=2—3x (b) y=1x
18. An cquilateral triangle has one vertex at the origin, another Ve
on the x-axis, and the third in the first quadrant. Find the () Y=
slopes of its sides. 33. Find the slope and y-intercept of
Ry . I:
19. List the lines in the accompanying figure in the order of (@) y=3x-+2 (b) y=3- 3
increasing slope. (c) 3x + 5\ =8 d) y=
((,) - —|— == ].

b

¥ ¥ ¥ ¥
I/ _ '“"““‘k\ _ \I x 34. Find the slope and y-intercept of
> > > =3 (@) y=—4x+2 (b) x =3y +2

/[ ’ [\ /| (c)f+§:1 d y—3=0

[ il 11 v (c) aox +a1} =0 (m £ ).

. . . o = 5 i T ses 35 ¢ d 3 he gr: find th tion
20. List the lines in the accompanying figure in the order of ! % Excrm S 6 uie e aph DA i
. . | the line in slope-intercept form.
increasing slope. ; o

3s. L Y
AV ¥ B ¥ . - .
7 T Tl EEEREEER
3 4 5 2 / N |
— 7 V= B2 EEAE S
/ 7] = |
| 1 11 v NEEEAE bt

21. A particle, initially at (1, 2), moves along a line of slope

m = 3 to a new position (x, y). (@) () |
(a) Find y if x = 5. (b) Find x if y = —2. Figure Ex-35
22, A particle, initially at (7, 5), moves along a line of slope 36. r.y ¥
m = —2 1o a new position (x, v). TN i L E
(a) Find y ifx = 9. (b) Find x if y = 12, TN | & 5 /!/
23. Let the point (3, k) lic on the line of slope m = 5 through - B i x
(—2,4); find k. 1 ; 'E_"}/‘_ _|>_s|
24. Given that the point (k, 4) is on the line through (1, 5) and - E_ ! [ — |/ . i L
(2. —=3), find k. ' Ly i : Ldd -
25. Findx if the slope of the line through (1, 2) and (x, 0) is the (a) (b)

negative of the slope of the line through (4. 5) and (x, 0). Figie Bx:36




In Exercises 37-48. find the slope-intercept form of the line |

salisfying the given conditions.

3.
38.
39.
40.

41,

42.

43.
44.
45.
46.
47.

48.
49.

50,

Slope = —2, y-intercept = 4.

m=35,b==3

The line is parallel to y = 4x — 2 and its y-intercept is 7.
The line is parallel to 3x + 2y = 5 and passes through
(—1,2).

The line is perpendicular to y = 5x + 9 and its y-intercepl

is 6.

The line is perpendicular to x —4y = 7 and passes through
(3. —4).

The line passes through (2, 4) and (1, 7).
The line passes through (=3, 6) and (=2, 1).
The y-intercept is 2 and the x-intercept is —4.
The y-intercept is b and the x-intercept is a.

The line is perpendicular to the y-axis and passes (hrough
(=4, 1).

The line is parallel to y = —35 and passes through (—1, —8).

In cach part, classify the lines as parallel, perpendicular, or
neither.

(a) y=4r—Tandy=4x+9

) y=2v—3andy=7— 1y

(c) 5x —3y+6=0and 10x —6y +7=10

(d) Ax +By+C =0and Bx —Ay+ D = 0

() y—2=4(x—3andy -7 = %(-’C —3)

In each part, classify the lines as parallel, perpendicular, or
neither.

(a) y=-5xy+1landy =3 —5x

by y—1=2(x—Fandy -4 = —%(.\‘ +7)

() 4x+5y+7=0and5x —4y +9=0

(d) Ax+By+C=0andAx +By+ D=0

(&) y=sxandx =3y

51.

54,
35.
56.
57.

58.

39.

60.
61.

Appendix C: Coordinate Planes and Lines  A27

For what value of & will the line 3x +ky =4
(a) have slope 2

(b) have y-intercept 3

(c) pass through the point (=2, 4)

(d) be parallel to the line 2x — Sy = |

(¢) be perpendicular to the line 4x + 3y = 27

. Sketch the graph of ¥? = 3x and explain how this graph is

related to the graphs of ¥ = +/3x and y = —+/3x.

Sketch the graph of (x — y)(x + y) = 0 and explain how it
is related to the graphs of x — y = 0Oand x + y = 0.
Graph F = %C -+ 32 in a CF-coordinate system,

Graph # = 3v? in a wv-coordinate system.

Graph ¥ = 4X + 5 in a Y X-coordinale system.

A point moves in the xy-plane in such a way that at any time
¢ its coordinates are given by x = 5t +2uand y =1 — 3. By
expressing y in terms of x, show that the point moves along
a straight line.

A point moves in the xy-plane in such a way that at any time
t its coordinates are given by x = 1+ 32 and vy = 2—¢2. By
expressing y in terms of x, show that the point moves along
a straight-line path and specify the values of x for which the
equation is valid.

Find the arca of the triangle formed by the coordinate axes
and the line through (1, 4) and (2, 1).

Draw the graph of 4x* — 9y* = 0.

In each part, name an appropriate coordinate system for
graphing the equation [e.g.. an af-coordinate system in part
()], and state whether the graph of the equation is a line in
that coordinate system.

(a) 3w —28=5

(b) A = 2000(1 + 0.06¢)

(c) A= r?

) E =mc?

(e) V=C(~—rt)
(rn v= _%m‘zh

(g) V= %m‘zh

(¢ constant)
(r and C constant)
(r constant)
(/r constant)
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