college algebra equation examples

Mastering College Algebra: A Deep Dive
into Equation Examples

college algebra equation examples are the building blocks of understanding
mathematical concepts and solving real-world problems. This comprehensive
guide will equip you with a thorough understanding of various equation types
encountered in college algebra, from linear and quadratic to exponential and
logarithmic. We will explore detailed examples, breakdown step-by-step
solutions, and highlight common pitfalls to avoid. Whether you are struggling
with algebraic expressions, inequalities, or more complex systems, this
article provides the essential knowledge and practice you need to succeed.
Prepare to demystify the world of college algebra equations and build a solid
foundation for your mathematical Jjourney.
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Linear Equations and Their Applications

Linear equations represent relationships where the variables change at a
constant rate. In college algebra, they are fundamental and often serve as
the basis for understanding more complex mathematical structures. The general
form of a linear equation in one variable is ax + b = ¢, where 'a', 'b', and
'c' are constants, and 'x' is the variable we aim to solve for. The goal is
to isolate the variable on one side of the equation through a series of
inverse operations.

Solving a linear equation involves applying properties of equality. For
instance, to solve 2x + 5 = 11, we first subtract 5 from both sides: 2x = 11
- 5, which simplifies to 2x = 6. Then, we divide both sides by 2 to find x =
3. This straightforward approach can be extended to equations with variables
on both sides, such as 3x - 4 = x + 6. Here, we would gather all terms with
'x'" on one side and constant terms on the other: 3x - x = 6 + 4, leading to
2x = 10, and finally x = 5.

Solving Linear Equations with Fractions



Linear equations can also involve fractions, which might seem daunting but
are solved with similar principles. The key is to eliminate the fractions by
multiplying every term in the equation by the least common multiple (LCM) of
the denominators. Consider the equation (x/3) + (1/2) = 5/6. The LCM of 3, 2,
and 6 is 6. Multiplying each term by 6 yields: 6(x/3) + 6(1/2) = 6(5/6),
which simplifies to 2x + 3 = 5. Subtracting 3 from both sides gives 2x = 2,
and thus x = 1. This strategy effectively transforms the fractional equation
into a simpler, whole-number linear equation.

Applications of Linear Equations

Linear equations are not merely theoretical exercises; they model numerous
real-world scenarios. For example, in finance, calculating simple interest
involves linear equations. If you invest $1000 at a 5% annual interest rate,
the interest earned after 't' years is I = 1000 0.05 t, or I = 50t. To find
out when your interest will reach $200, you solve 200 = 50t, yielding t = 4
years. Other applications include distance-rate-time problems, mixture
problems, and basic business cost calculations.

Quadratic Equations: Methods and Mastery

Quadratic equations are second-degree polynomial equations, characterized by
the presence of a squared term. Their standard form is ax?® + bx + ¢ = 0,
where 'a', 'b', and 'c' are constants, and 'a' is not zero. These equations
can have zero, one, or two real solutions, which can be found using several
distinct methods, each suited for different situations.

The simplest method for solving quadratic equations is factoring. This
involves rewriting the quadratic expression as a product of two linear
factors. For example, to solve x? - 5x + 6 = 0, we look for two numbers that
multiply to 6 and add up to —-5. These numbers are -2 and -3. So, the equation
can be factored as (x - 2)(x - 3) = 0. By the zero product property, if the
product of two factors is zero, at least one of the factors must be zero.
Therefore, x — 2 = 0 or x - 3 = 0, leading to solutions x = 2 and x = 3.

The Quadratic Formula

When factoring is not obvious or possible, the quadratic formula provides a
universal solution for any quadratic equation. The formula is derived by
completing the square on the general quadratic equation and is given by: x =
[-b = ¥ (b? - 4ac)] / 2a. The expression under the square root, b? - 4dac, is
known as the discriminant, and it tells us about the nature of the roots. If
the discriminant is positive, there are two distinct real roots. If it's
zero, there is exactly one real root (a repeated root). If it's negative,
there are two complex conjugate roots.

Using the quadratic formula, let's solve 2x? + 7x — 4 = 0. Here, a = 2, b =

7, and ¢ = —-4. Plugging these values into the formula, we get: x = [-7 + V(72
4 2 -4)]1 / (2 2). This simplifies to x = [-7 + v (49 + 32)] / 4, which is x

= [-7 * V81] / 4. Thus, x = [-7 = 9] / 4. The two solutions are x, = (-7 + 9)



/ 4 =2/ 4=1/2, and x, = (-7 - 9) / 4 = -16 / 4 = —-4. The quadratic
formula is an indispensable tool for solving all quadratic equations.

Completing the Square

Completing the square is a method that transforms a gquadratic equation into a
form where one side is a perfect square trinomial, allowing for
straightforward solving by taking the square root of both sides. To complete
the square for x? + bx, we add (b/2)?%. For example, consider x* + 6x = 7. To
make the left side a perfect square, we take half of the coefficient of x
(which is 6/2 = 3) and square it (32 = 9). We add 9 to both sides: x? + 6x +

9 =7 4+ 9. This becomes (x + 3)? = 16. Taking the square root of both sides,
we get x + 3 = £4. This leads to two possibilities: x + 3 = 4 (x = 1) or x +
3 =-4 (x = -7). Completing the square is not only a solving technique but

also the method used to derive the quadratic formula.

Polynomial Equations: Beyond Quadratics

Polynomial equations extend the concept of quadratic equations to higher
degrees. A polynomial equation of degree 'n' has the form a_n x*n + a_{n-1}
x"{n-1} + ... + a_1 x + a_0 = 0. While there isn't a single universal formula
like the quadratic formula for all polynomial degrees, college algebra
introduces techniques to solve cubic (degree 3) and quartic (degree 4)
equations, and general strategies for higher degrees.

The Rational Root Theorem is a crucial tool for finding potential rational
roots of a polynomial equation with integer coefficients. It states that if a
polynomial has a rational root p/g (where p and g are integers with no common
factors, and g is not zero), then 'p' must be a divisor of the constant term
(ag), and 'g' must be a divisor of the leading coefficient (a_n). For
instance, consider the polynomial equation x® — 2x? - 5x + 6 = 0. The
divisors of the constant term 6 are *1, +2, *3, 6. The divisors of the
leading coefficient 1 are *#1. Therefore, the possible rational roots are #1,
+2, +3, 6. By testing these values (e.g., substituting x=1 into the
equation: 1% - 2(1)? - 5(1) + 6 =1 -2 -5+ 6 = 0), we find that x = 1 is a
root. Once a root is found, polynomial division (synthetic division or long
division) can be used to reduce the degree of the polynomial, making it
easier to find the remaining roots.

Synthetic Division and Factoring Polynomials

Synthetic division is a shortcut method for dividing a polynomial by a linear
factor of the form (x - c). It's particularly useful when using the Factor
Theorem, which states that if P(c) = 0, then (x - ¢) 1s a factor of the
polynomial P (x). After finding a rational root 'c' using the Rational Root
Theorem, synthetic division by 'c' yields the coefficients of the quotient
polynomial, which will have a degree one less than the original polynomial.
If the original polynomial was degree 3, the quotient will be degree 2, which
can then be solved using factoring or the quadratic formula. This process
allows for the complete factorization of the polynomial.



The Fundamental Theorem of Algebra

The Fundamental Theorem of Algebra is a cornerstone of polynomial theory. It
states that every non-constant single-variable polynomial with complex
coefficients has at least one complex root. A corollary to this theorem is
that a polynomial of degree 'n' has exactly 'n' complex roots, counting
multiplicity. This means that even if a polynomial equation doesn't have real
solutions, it will always have complex solutions. For example, x? + 1 = 0 has
no real roots, but its complex roots are i and -i.

Rational Equations: Handling Fractions in
Algebra

Rational equations are equations that contain rational expressions, which are
fractions where the numerator and/or denominator are polynomials. The general
form involves variables in the denominator, such as P(x)/Q(x) = R(x)/S(x) or
other variations. The primary challenge with rational equations is the
potential for introducing extraneous solutions, which are values of the
variable that make a denominator equal to zero.

To solve a rational equation, the first crucial step is to identify the
values of the variable that would make any denominator zero. These values are
excluded from the domain of possible solutions. For example, in the equation
2/(x — 1) = 3/(x + 2), the values x = 1 and x = -2 are excluded. After
identifying these restrictions, the next step is to clear the denominators by
multiplying both sides of the equation by the least common multiple (LCM) of
all denominators. In this case, the LCM is (x - 1) (x + 2). Multiplying

through gives: 2(x + 2) = 3(x — 1). This simplifies to 2x + 4 = 3x - 3.
Rearranging terms to solve for x: 4 + 3 = 3x - 2x, which results in 7 = x.
Since x = 7 1s not one of the excluded values (1 or -2), it is a wvalid
solution.

Solving Rational Equations with Cross—Multiplication

When a rational equation is in the form of a single fraction equal to a
single fraction (a/b = c¢/d), cross—multiplication is an efficient method.
This technique is derived from multiplying both sides by the product of the
denominators (bd). The resulting equation is ad = bc. For example, to solve
(x + 1)/(x — 3) = (x + 2)/(x + 1), we cross—multiply: (x + 1)(x + 1) = (x -

3) (x + 2). Expanding both sides gives x? + 2x + 1 = x? - x — 6. Subtracting

x? from both sides cancels out the squared terms: 2x + 1 = -x — 6. Solving
for x: 2x + x = -6 - 1, so 3x = -7, and x = =-7/3. It's important to check
that this solution does not make any original denominator zero. In this case,

-7/3 1is wvalid.

Word Problems Involving Rational Equations

Rational equations frequently appear in work-rate problems and distance-rate-—
time problems involving combined efforts or speeds. For instance, if one



person can complete a job in 'a' hours and another in 'b' hours, their
combined rate is (1/a) + (1/b). If they work together, and it takes them 't'
hours, the equation becomes (1/a) + (1/b) = 1/t. Solving for 't' or one of
the other variables requires manipulating this rational equation.
Understanding how to set up these equations from word descriptions is a key
skill in college algebra.

Radical Equations: Simplifying Square Roots and
Beyond

Radical equations are equations that contain a variable within a radical,
most commonly a square root. An example would be ¥ (x + 5) = 3. The primary
technique for solving these equations involves isolating the radical term and
then raising both sides of the equation to the power corresponding to the
index of the radical (squaring for square roots, cubing for cube roots,
etc.).

To solve Y (x + 5) = 3, we first notice the radical is already isolated. We
then square both sides: (Y (x + 5))?% = 3%. This simplifies to x + 5 = 9.
Subtracting 5 from both sides gives x = 4. It is absolutely critical to check
the solution in the original equation to ensure it is not extraneous.
Substituting x = 4 into V(x + 5) = 3 yields v (4 + 5) = Y9 = 3, which is true.
Therefore, x = 4 is the correct solution.

Handling Extraneous Solutions in Radical Equations

Extraneous solutions arise because squaring both sides of an equation can
introduce solutions that were not present in the original equation. Consider

the equation v (x - 1) = -2. If we square both sides without checking, we get
(V(x - 1))? = (-2)?, so x - 1 = 4, leading to x = 5. However, if we
substitute x = 5 back into the original equation, we get V(5 — 1) = Y4 = 2.
Since 2 is not equal to -2, x = 5 is an extraneous solution and must be
rejected. The principal square root of a number is always non-negative, so
V(x - 1) can never equal -2. Always check your answers for radical equations.

Equations with Multiple Radicals

Equations involving more than one radical require a more iterative approach.
Typically, you isolate one radical, square both sides, simplify, and then
isolate the remaining radical (if any) before squaring again. For example, to

solve v (x + 3) + x = 3, we first isolate the radical: Vv (x + 3) = 3 - x. Now,
we square both sides: (Vv (x + 3))? = (3 - x)?. This gives x + 3 = 9 - 6x + x?.
Rearranging into a quadratic equation: x? - 7x + 6 = 0. Factoring this
quadratic yields (x - 1) (x - 6) = 0, so potential solutions are x = 1 and x =

6. Checking these: For x =1, v(1 + 3) + 1 =+v4 +1 =2+ 1 = 3 (Valid). For
x =6, Y6 +3) + 6=v9+ 6 =3+ 6=9 = 3 (Extraneous). Thus, only x = 1
is a solution.



Exponential Equations: Unraveling Growth and
Decay

Exponential equations are equations where the variable appears in the
exponent. They are fundamental to understanding phenomena like compound
interest, population growth, radioactive decay, and cooling processes. A
basic exponential equation takes the form a”“x = b, where 'a' is the base, 'x'
is the exponent, and 'b' is a constant.

The most straightforward method for solving exponential equations is when
both sides can be expressed with the same base. For example, to solve 47°x =
16, we recognize that 16 can be written as 4%. So, the equation becomes 4"x =
4%, Since the bases are the same, the exponents must be equal: x = 2.

Similarly, to solve 3”7 (2x-1) = 27, we rewrite 27 as 3°?. The equation becomes
37 (2x-1) = 3°. Equating the exponents: 2x — 1 = 3. Solving for x: 2x = 4, so
X = 2.

Using Logarithms to Solve Exponential Equations

When it's not possible to express both sides of an exponential equation with
the same base, logarithms are indispensable. The key property used is that if
a”“x = b, then x = log_a(b). Alternatively, we can take the logarithm of both
sides of the equation, regardless of the base (common log, base 10, or

natural log, base e). For example, to solve 2%x = 7, we take the natural
logarithm (ln) of both sides: 1In(27x) = 1n(7). Using the logarithm property
In(a”b) = b 1In(a), we get x 1In(2) = 1In(7). Solving for x: x = 1In(7) / 1n(2).

This can be calculated using a calculator to find the approximate decimal
value.

Consider the equation 37 (x+1) = 57 (2x). Taking the natural logarithm of both
sides: 1In (3" (x+1l)) = 1In(57(2x)). Applying the power rule: (x + 1)1In(3) = 2x
In(5). Now, we distribute and rearrange to isolate x: x 1In(3) + 1n(3) = 2x
In(5). Gather terms with x on one side: 1n(3) = 2x 1In(5) - x 1n(3). Factor
out x: 1In(3) = x (2 1In(5) - 1In(3)). Finally, solve for x: x = 1n(3) / (2
In(5) - 1In(3)). This demonstrates how logarithms can solve even complex

exponential equations.

Exponential Growth and Decay Models

Exponential equations are central to modeling real-world growth and decay.
The general formula for exponential growth or decay is N(t) = N, e” (kt),
where N(t) is the quantity at time t, N, is the initial quantity, 'k' is the
growth rate constant (positive for growth, negative for decay), and 'e' is
the base of the natural logarithm. For instance, if a population of bacteria
starts with 1000 and grows at a rate of 5% per hour, its size after 't' hours

is P(t) = 1000 7 (0.05t). To find how long it takes for the population to
reach 5000, we solve 5000 = 1000 e7(0.05t), which simplifies to 5 =
e”(0.05t). Taking the natural logarithm of both sides gives 1n(5) = 0.05t, so

t = 1n(5) / 0.05.



Logarithmic Equations: The Inverse of Exponents

Logarithmic equations involve a variable within a logarithm. They are the
inverse of exponential equations. The fundamental definition is: if log_b (x)
= vy, then b"y = x. Understanding this relationship is key to solving
logarithmic equations.

To solve simple logarithmic equations, we often convert them to their

exponential form. For example, to solve log,(x - 3) = 4, we use the
definition of a logarithm. Here, the base is 2, the result is 4, and the
argument is (x - 3). Converting to exponential form: 2° = x - 3. Since 2% =

16, we have 16 = x - 3. Adding 3 to both sides yields x = 19. As with radical
equations, it's crucial to check the solution in the original logarithmic
equation to ensure the argument of the logarithm is positive. For x = 19, the
argument is 19 - 3 = 16, which is positive, so the solution is wvalid.

Properties of Logarithms for Solving Equations

More complex logarithmic equations require the use of logarithm properties to
condense multiple logarithmic terms into a single term, which can then be
converted to exponential form. The key properties are:

e Product Rule: log_b (M) + log_b(N) = log_b (MN)

e Quotient Rule: log_b (M) - log b(N) = log_b(M/N)

e Power Rule: n log_b (M) = log_b(M")
Consider the equation log;(x + 1) + log,;(x — 2) = 2. Using the product rule,
we combine the left side: log;((x + 1)(x — 2)) = 2. Expanding the argument:
log,; (x> — x — 2) = 2. Now, convert to exponential form: 3? = x* - x — 2. This
gives 9 = x> - x - 2. Rearranging into a quadratic equation: x* - x - 11 = 0.
We can solve this quadratic using the quadratic formula. The solutions are x
= [1 £ Y(1 - 4(1)(-11))] / 2 = [1 + ¥45] / 2. We get two potential solutions:

X 3.85 and x  -2.85. We must check these in the original equation. For x =
3.85, both x + 1 and x - 2 are positive, so it's a wvalid solution. For x =
-2.85, both x + 1 and x - 2 are negative, making the arguments of the

logarithms non-positive, so this is an extraneous solution.

Natural Logarithms and Common Logarithms

In college algebra, you will frequently encounter equations involving natural
logarithms (1ln, base e) and common logarithms (log, base 10). The solving
techniques are identical, only the base of the logarithm changes. For
example, In(x) + In(2) = 1n(10) can be solved as 1ln(2x) In(10), leading to
2x = 10, so x = 5. Similarly, log(y - 1) - log(y) = log(3) would be solved by
converting to log((y - 1)/y) = log(3), leading to (y - 1)/y = 3, which can be
solved for y.

3
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Systems of Equations: Simultaneous Solutions

A system of equations involves two or more equations with two or more
variables. The goal is to find the values of the variables that satisfy all
equations in the system simultaneously. College algebra typically focuses on
systems of linear equations, but also introduces systems involving non-linear
equations.

For a system of two linear equations with two variables, such as:
Equation 1: 2x + vy =7

Equation 2: x -y = 2

There are several methods to find the solution (x, V).

The Substitution Method

The substitution method involves solving one equation for one variable and
then substituting that expression into the other equation. In the example
above, from Equation 2, we can easily solve for x: x =y + 2. Now, substitute
this expression for 'x' into Equation 1: 2(y + 2) + y = 7. Distribute: 2y + 4
+ vy = 7. Combine like terms: 3y + 4 = 7. Subtract 4 from both sides: 3y = 3.
Divide by 3: y = 1. Now, substitute y = 1 back into the expression for x: x =
1 + 2, so x = 3. The solution to this system is (3, 1). We can verify this by
plugging x=3 and y=1 into both original equations: 2(3) + 1 = 6 + 1 =7

(True) and 3 - 1 = 2 (True).

The Elimination (or Addition) Method

The elimination method aims to eliminate one of the variables by adding or
subtracting the equations (or multiples of them). In our example:

Equation 1: 2x + y =7

Equation 2: x -y = 2

Notice that the 'y' terms have opposite coefficients (+1 and -1). If we add
Equation 1 and Equation 2 directly, the 'y' terms cancel out: (2x + vy) + (x -
y) = 7 + 2, which simplifies to 3x = 9. Dividing by 3 gives x = 3.
Substituting x = 3 into either original equation (let's use Equation 2): 3 -

y = 2. Solving for y: v = 3 - 2, so y = 1. The solution is again (3, 1).

Systems of Nonlinear Equations

Systems involving nonlinear equations, such as a linear equation and a
quadratic equation, or two quadratic equations, are typically solved using
substitution. For example, to solve the system:

Equation 1: y = x?

Equation 2: y = x + 2

Since both equations are equal to 'y', we can set them equal to each other:
x® = x + 2. Rearrange into a quadratic equation: x* - x — 2 = 0. Factoring
this gives (x - 2)(x + 1) = 0, so x = 2 or x = -1. Now substitute these x-
values back into either original equation to find the corresponding y-values.
Using Equation 2 (y = x + 2):

If x =2, vy =2+ 2 = 4. Solution: (2, 4).



If x = -1, y=-1+2 = 1. Solution: (-1, 1).
These are the two points of intersection between the parabola and the line.

Inequalities: Exploring Ranges of Values

Inequalities are mathematical statements that compare two expressions using
symbols like < (less than), > (greater than), £ (less than or equal to), and
> (greater than or equal to). Unlike equations, which have specific
solutions, inequalities often have a range of solutions.

Solving linear inequalities follows similar rules to solving linear
equations, with one crucial difference: multiplying or dividing both sides of
an inequality by a negative number reverses the direction of the inequality
sign. For example, to solve 3x — 5 > 7, we first add 5 to both sides: 3x >
12. Then, divide by 3: x > 4. This means any number greater than 4 is a

solution. We can represent this solution set using interval notation as (4,
oo).

Solving Inequalities with Negative Multipliers

Consider the inequality -2x + 6 £ 10. To solve for x, we first subtract 6
from both sides: -2x < 4. Now, we must divide by -2. When we do this, the
inequality sign flips: x 2 —-2. The solution set is all numbers greater than
or equal to -2, represented in interval notation as [-2, «).

Compound Inequalities

Compound inequalities involve two or more inequalities joined by "and" or
"or." A "less than or equal to" inequality of the form a < x £ b represents a
range of values between 'a' and 'b', inclusive. For example, -3 < 2x + 1 < 7.
To solve this, we perform the same operations on all three parts of the
inequality:

Subtract 1 from all parts: -3 - 1 £ 2x < 7 - 1, which gives -4 < 2x < 6.
Divide all parts by 2: -4/2 < 2x/2 < 6/2, which simplifies to -2 < x < 3.

The solution set is all numbers x such that x is greater than or equal to -2
and less than 3. In interval notation, this is [-2, 3).

Solving Non-Linear Inequalities

Solving non-linear inequalities, such as quadratic inequalities like x* - 4x
+ 3 > 0, involves finding the roots of the corresponding equation (x* - 4x +
3 = 0) and then testing intervals. The roots of x? - 4x + 3 = 0 are x = 1 and
x = 3. These roots divide the number line into three intervals: (-%, 1), (1,

3), and (3, ®). We pick a test value from each interval and substitute it
into the original inequality.

For (-, 1), let's test x = 0: 0?2 - 4(0) + 3 = 3. Is 3 > 0? Yes. So, (-%, 1)
is part of the solution.

For (1, 3), let's test x = 2: 2% - 4(2) + 3 =4 - 8 + 3 = -1. Is -1 > 0? No.



So, (1, 3) is not part of the solution.

For (3, ®), let's test x = 4: 4% - 4(4) + 3 =16 — 16 + 3 = 3. Is 3 > 0? Yes.
So, (3, ) is part of the solution.

The solution set for x? - 4x + 3 > 0 is (-, 1) U (3, ).

FAQ

Q: What is the primary difference between solving an
equation and an inequality?

A: The main difference lies in the nature of their solutions and a critical
rule in manipulation. Equations typically have specific values as solutions,
while inequalities represent ranges of values. Furthermore, when solving
inequalities, multiplying or dividing both sides by a negative number
requires reversing the inequality sign.

Q: When should I use the quadratic formula versus
factoring for quadratic equations?

A: Factoring is generally quicker and more efficient when the quadratic
expression can be easily factored. However, the quadratic formula is a
universal method that can solve any quadratic equation, especially when
factoring is difficult or impossible. It is also essential for finding
irrational or complex roots.

Q: What does it mean for a solution to be
"extraneous" in radical or logarithmic equations?

A: An extraneous solution is a solution obtained during the solving process
that does not satisfy the original equation. This often occurs in radical
equations when squaring both sides or in logarithmic equations when a
potential solution results in taking the logarithm of a non-positive number.
It is crucial to check all solutions in the original problem.

Q: How do logarithms help solve exponential
equations?

A: Logarithms are the inverse operation of exponentiation. They allow us to
"bring down" the variable from the exponent. By taking the logarithm of both
sides of an exponential equation, we can transform it into a form that is
easier to solve for the variable, especially when the bases cannot be made
the same.

Q: What are the most common methods for solving a
system of two linear equations?

A: The two most common methods for solving systems of two linear equations



are the substitution method and the elimination (or addition) method.
Substitution involves solving one equation for one variable and substituting
that expression into the other equation. Elimination involves manipulating
the equations so that one variable cancels out when the equations are added
or subtracted.

Q: Can exponential or logarithmic equations have no
real solutions?

A: Yes, exponential equations like 27x = -1 have no real solutions because
any real number raised to a real power will result in a positive number.
Similarly, logarithmic equations such as log, (x) = -2 would imply 272 = x,
which gives x = 1/4, a valid solution. However, equations like log(x) =
log(=5) would have no real solution as the argument of a logarithm must be
positive.

Q: What is the graphical interpretation of solving a
system of two linear equations?

A: Graphically, the solution to a system of two linear equations represents
the point (s) where the lines corresponding to each equation intersect on a
coordinate plane. If the lines are parallel and distinct, there is no
solution. If the lines are identical, there are infinitely many solutions.

Q: How do you determine the domain of a rational
expression or equation?

A: The domain of a rational expression or equation consists of all real
numbers except those that make any denominator equal to zero. To find these
excluded values, you set each denominator equal to zero and solve for the
variable.
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