
Solve Linear And Quadratic Simultaneous
Equations Using Graphs And Algebra: A
Comprehensive Guide
Simultaneous equations arise in various real-world applications, from
physics and engineering to economics and finance. Solving these
equations effectively requires a blend of graphical and algebraic
techniques. This guide will delve into the world of linear and quadratic
simultaneous equations, providing a comprehensive understanding of their
graphical and algebraic solutions.
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Graphical Method

Linear Simultaneous Equations

The graphical method is a visual approach to solving linear simultaneous
equations. It involves plotting the equations as lines on a graph and finding
their point of intersection, which represents the solution.
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Example: Solve the linear simultaneous equations:

x + y = 5

2x - y = 1

Steps:

1. Plot Equation 1: Rearrange the equation as y = -x + 5 and plot it as a
line with a slope of -1 and a y-intercept of 5.

2. Plot Equation 2: Rearrange the equation as y = 2x - 1 and plot it as a
line with a slope of 2 and a y-intercept of -1.

3. Find Intersection: The point where the two lines intersect is the
solution to the system of equations. In this case, the intersection point
is (2, 3).

Quadratic Simultaneous Equations

For quadratic simultaneous equations, the graphical method involves
plotting the equations as parabolas on a graph and finding their points of
intersection.

Example: Solve the quadratic simultaneous equations:

x^2 + y^2 = 16

y = x^2 - 4

Steps:



1. Plot Equation 1: Rewrite the equation as (x^2 + y^2)/16 = 1, which is
a circle with a radius of 4 and a center at the origin.

2. Plot Equation 2: Plot the equation as a parabola with its vertex at (0,
-4) and opening upward.

3. Find Intersection: The points of intersection between the circle and
the parabola are the solutions to the system of equations. In this case,
the solutions are approximately (3.3, 2.7) and (-3.3, 2.7).

Algebraic Methods

Elimination Method

The elimination method involves eliminating one variable from the
equations to solve for the other variable.

Example: Solve the linear simultaneous equations using the elimination
method:

x + 2y = 10

3x - y = 5

Steps:

1. Eliminate y: Multiply the first equation by 3 and the second equation
by 2 to make the coefficients of y the same.

2. Subtract: Subtract the second equation from the first equation to
eliminate y:

3x + 6y = 30



6x - 2y = 10

-----

-3x + 8y = 20

Solve: Solve the remaining equation for x: -3x + 8y = 20, x = (8y - 20)/3.

Substitute: Substitute the value of x into one of the original equations to
solve for y: x + 2y = 10, (8y - 20)/3 + 2y = 10.

Substitution Method

The substitution method involves solving one equation for one variable and
substituting it into the other equation.

Example: Solve the quadratic simultaneous equations using the
substitution method:

x^2 + y = 5

y = x + 2

Steps:

1. Substitute: Substitute the expression for y from Equation 2 into
Equation 1:

x^2 + y = 5

x^2 + (x + 2) = 5

Solve: Solve the resulting quadratic equation for x: x^2 + x + 2 = 5, (x +
2)(x - 1) = 0, x = -2, 1.



Substitute: Substitute the values of x into Equation 2 to solve for y: y =
x + 2, y = -4, 3.

Applications

Simultaneous equations have numerous applications in real-world
problems. Here are a few examples:

Physics: Solving projectile motion problems, determining the velocity
and acceleration of objects.

Economics: Modeling supply and demand, determining equilibrium
prices and quantities.

Finance: Calculating interest rates, loan repayments, and investment
returns.

Mastering the art of solving linear and quadratic simultaneous equations is
essential for tackling a wide range of mathematical and real-world
problems. Both graphical and algebraic methods provide powerful tools for
finding solutions, and understanding their strengths and limitations is key to
solving complex equations effectively. With practice and perseverance, you
can conquer the challenges of simultaneous equations and unlock their
applications in various fields.
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