college algebra word problems with
solutions

College algebra word problems with solutions are essential for students
striving to master their algebra skills. These problems not only test a
student's understanding of algebraic concepts but also their ability to apply
these concepts to real-world scenarios. In this article, we will explore
various types of college algebra word problems, provide step-by-step
solutions, and offer tips for effectively tackling these challenges.

Understanding College Algebra Word Problems

College algebra word problems typically involve translating real-life
situations into mathematical expressions and equations. This process requires
critical thinking and a solid understanding of algebraic principles. Common
topics include:

e Linear equations

Quadratic equations

Systems of equations

Functions and graphs

Exponential and logarithmic functions

To effectively solve these problems, students should follow a systematic
approach that includes identifying the variables, formulating equations,
solving them, and interpreting the results.

Types of College Algebra Word Problems

1. Linear Equations

Linear equations are among the simplest types of word problems. They
typically involve finding the value of one variable based on a linear
relationship.

Example Problem:



A taxi service charges a base fee of $2.50 plus $0.75 for each mile driven.
How much will a ride cost if the driver travels 10 miles?

Solution:

1. Identify the variables: Let \( x \) be the number of miles driven.
2. Formulate the equation: The total cost \( C \) can be expressed as:
\ [

C=2.50 + 0.75x

\1]

3. Substitute \( x = 10 \):

\ [

C=2.50 +0.75(10) = 2.50 + 7.50 = 10.00

\1]

4. Interpret the result: The total cost of the ride is $10.00.

2. Quadratic Equations

Quadratic equations often arise in problems involving area, projectile
motion, or optimization.

Example Problem:

A rectangular garden has a length that is 3 meters more than its width. If
the area of the garden is 54 square meters, what are the dimensions of the
garden?

Solution:

1. Identify the variables: Let \( w \) be the width of the garden. Then the
length \( 1 \) can be expressed as \( L =w + 3 \).

2. Formulate the equation based on the area:

\

w(w + 3) = 54

\1]

3. Expand and rearrange:

\ [

w2 + 3w - 54 =0

\1]

4. Factor the quadratic:

\ [

(w+ 9)(w - 6) =0

\1]

5. Solve for \( w \):

\ [
w+ 9
\1]

\ [

w - 6
\1]

6. Find the length:
\ [

0 \quad \Rightarrow \quad w = -9 \quad (\text{not feasible})

1l
(@]

0 \quad \Rightarrow \quad w



\1]
7. Interpret the result: The dimensions of the garden are 6 meters wide and 9
meters long.

3. Systems of Equations

Systems of equations are commonly used in problems that involve multiple
variables and constraints.

Example Problem:

A bookstore sells fiction and non-fiction books. The fiction books cost $12
each, while the non-fiction books cost $15 each. If a customer buys a total
of 5 books for $63, how many of each type did they buy?

Solution:

1. Identify the variables: Let \( f \) be the number of fiction books and \(
n \) be the number of non-fiction books.
2. Set up the equations:

\ [

f + n =5 \quad \text{(1)}

\1]

\ [

12f + 15n = 63 \quad \text{(2)}

\1

3. Solve equation (1) for \( n \):

\ [

n=5-f°F

\1]

4. Substitute into equation (2):

\ [

12f + 15(5 - f) = 63

\1]

5. Distribute and simplify:

\ [

12f + 75 - 15f = 63

\1]

\ [

-3f + 75 = 63

\1]

\ [

-3f = -12 \quad \Rightarrow \quad f = 4
\1]

6. Substitute back to find \( n \):

\ [

n=5-4=1

\1

7. Interpret the result: The customer bought 4 fiction books and 1 non-
fiction book.



4. Functions and Graphs

Understanding functions and their graphs is crucial for solving many
algebraic problems.

Example Problem:

A company finds that the revenue \( R \) in dollars from selling \( x \)
items is given by the function \( R(x) = 50x - 0.5x"2 \). How many items
should they sell to maximize revenue?

Solution:

1. Identify the quadratic function: The revenue function is:
\ [

R(x) = -0.5x"2 + 50x

\1

2. Find the vertex using the formula \( x = -\frac{b}{2a} \):
\ [

x = -\frac{50}{2(-0.5)} = \frac{50}{1} = 50

\1]

3. Interpret the result: The company should sell 50 items to maximize
revenue.

Tips for Solving College Algebra Word Problems

To effectively tackle college algebra word problems, consider the following
tips:

1. Read Carefully: Understand the problem and identify key information.

2. Identify Variables: Clearly define what each variable represents.

3. Set Up Equations: Translate the word problem into mathematical
equations.

4. Solve Step-by-Step: Follow a systematic approach to solve the equations.

5. Check Your Work: Review your solutions to ensure they make sense in the
context of the problem.

Conclusion

College algebra word problems with solutions provide valuable practice for
students aiming to improve their algebra skills. By understanding the various



types of problems and applying systematic problem-solving techniques,
students can enhance their ability to tackle real-world situations
mathematically. Remember, practice is key, so keep working on problems to
build confidence and proficiency in algebra.

Frequently Asked Questions

What is the best way to approach a college algebra
word problem?

Start by reading the problem carefully to identify the key information and
what is being asked. Then, define your variables, translate the words into
mathematical expressions or equations, and finally solve the equations step
by step.

How can I determine the correct equation to use in a
word problem?

Look for keywords that indicate mathematical operations, such as 'sum' for
addition, 'difference' for subtraction, 'product' for multiplication, and
‘quotient' for division. Also, identify relationships between different
guantities to formulate the correct equation.

What are some common types of word problems in
college algebra?

Common types include problems involving linear equations, systems of
equations, quadratic equations, and applications such as mixture problems,
distance-rate-time problems, and interest problems.

Can you provide an example of a quadratic equation
word problem?

Sure! A rectangular garden's length is 3 meters longer than its width. If the
area of the garden is 70 square meters, what are the dimensions? Let width =
x, then length = x + 3. The equation is x(x + 3) = 70, which simplifies to
X2 + 3x - 70 = 0. Factoring gives (x + 10)(x - 7) =0, so x = 7 (width) and
length = 10 meters.

How do I check if my solution to a word problem is
correct?
Plug your solution back into the context of the problem to see if it makes

sense. Check if the values satisfy the original conditions stated in the
problem, and verify calculations for accuracy.



What resources can help me practice college algebra
word problems?

Textbooks often have practice problems, and online platforms like Khan
Academy, Coursera, or educational YouTube channels provide tutorials and
exercises on word problems. Additionally, study groups and tutoring can offer
personalized help.
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