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Two Equations in Two Variables (section 9.1)

We consider a system of two linear equations in two variables

ax + by = e
cx + dy = f

We can try to solve this system using substitution, elimination, or
graphing.
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Two Equations in Two Variables

Theorem: Let a,b, c,d ,e, and f be fixed constants. The system of
equations

ax + by = e
cx + dy = f

satisfies one of three cases:

I It has exactly one solution.
I It has infinitely many solutions.
I It has no solutions.

If the system has a solution (first two cases), it is called consistent. If
it has no solutions, it is called inconsistent.
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Consistent and Inconsistent Systems

Consistent Independent: A system is called this when it has exactly
one solution. Graphically, two lines intersect in one point.

Consistent Dependent: A system is called this when it has infinitely
many solutions. Graphically, the equations define the same line. All
points on that line represent solutions.

Inconsistent: A system is called this when it has no solutions.
Graphically, the equations define distinct, parallel lines.
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Example
Determine if the system is consistent. If so, characterize the solution.

2x + y = 3
x + 1

2y = 3
2

January 10, 2019 5 / 31



January 10, 2019 6 / 31



Question
Consider the system of equations

x − y = 3
3x + y = 5

(a) This is consistent, independent with solutions (4,1).

(a) This is consistent, independent with solutions (2,−1).

(a) This is consistent, dependent with infinitely many solutions.

(a) This is inconsistent.
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Circles (Back to Section 1.1)

Definition: A circle is the set of all points in a plane equidistant from a
fixed point called the center. The fixed distance is called the radius.

Equation of a circle: If the point (h, k) is the center of a circle of
radius r in the Cartesian plane, then the set of points (x , y) on the
circle satisfy

(x − h)2 + (y − k)2 = r2.

The above is refered to as the standard form of the equation of the
circle.
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Question

The equation
(x − 2)2 + y2 = 5

defines a circle with

(a) center (−2,0) and radius 5

(b) center (0,2) and radius
√

5

(c) center (2,0) and radius
√

5

(d) center (2,0) and radius 25
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Example
Plot the circle whose points (x , y) satisfy the equation

x2 + y2 − 2x + 4y − 4 = 0
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Figure
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