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INTRODUCTION:
WHY WORD
PROBLEMS
MATTER

For many students, the
phrase "word
problems" triggers a
sense of dread. It is
one thing to
manipulate abstract
symbols like x and y on
a page, but quite
another to translate a
story about trains
leaving stations or
apples being divided
among friends into a
solvable equation.
However, mastering
the skill of using
algebra to solve

word problems is not
just an academic
hurdle; it is a powerful
life skill. 1t transforms
algebra from a
theoretical exercise
into a practical tool for
reasoning, analysis,
and decision-making.

The core challenge lies
in the translation

process. Real-world
situations are
described in words,

and your job is to
extract the
mathematical structure

hidden within. This
requires careful
reading, logical
thinking, and a

systematic approach.
Once you understand
the framework, using
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algebra to solve
word problems
becomes a methodical
and even enjoyable
puzzle. This article will
guide you through that
process, providing you
with a step-by-step
strategy and concrete
examples to build your
confidence and skill.

THE UNIVERSAL
STRATEGY FOR

SUCCESS

Before diving into
specific types of
problems, it s
essential to have a
reliable, repeatable

process. This five-step
strategy will serve as
your foundation for
using algebra to
solve word problems
effectively.

Step 1:

Read,
Reread,
and
Visualize

Do not rush. The first
reading is for a general
sense of the story. The
second reading is for
detail. As you read,
underline or mentally
note key pieces of
information: numbers,
relationships (like
"twice as many," "less
than," "sum of"), and
the specific question
being asked. Ask
yourself: "What am |
trying to find?"
Visualizing the scenario
can be incredibly
helpful. Draw a simple
diagram, a timeline, or
a picture if it helps

clarify the
relationships.
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Step 2:
Define
Your
Variables

This is the most crucial
step in using algebra
to solve word
problems. A variable
is a symbol, usually a
letter like x, y, or z,
that represents an
unknown quantity.
Clearly state what each
variable stands for. For
example, instead of
just writing "let x be
the number," write "let
x be the number of
tickets sold." A clear
definition prevents
confusion later on.

Step 3:

Translate
Words
Into an
Equation

This is where the
magic happens. Look
for keywords that
indicate mathematical
operations:

e Addition: sum,
plus, more than,
increased by,
total

e Subtraction:
difference,
minus, less than,
decreased by,
fewer

e Multiplication:
product, times,
of, twice, per

e Division:
quotient, divided
by, per, ratio,
half of

e Equals: is, are,



was, were, gives,
yields, results in

Piece together the
relationships you
identified in Step 1 to
form a complete
algebraic equation.
This equation is the
mathematical model of
the problem.

Step 4.
Solve the
Equation

Now, you can use your
algebra skills. This
involves simplifying
expressions, combining
like terms, and
performing inverse
operations to isolate
the variable.
Remember the golden
rule: whatever you do
to one side of the
equation, you must do
to the other to
maintain balance.

Step 5:
Check
Your
Answer
and State
It Clearly

This final step is often
overlooked but is vital.
Plug your solution back
into the original
equation to verify it
works. More
importantly, reread the
original word problem
and ask yourself: "Did |
answer the question
that was asked?" If the
problem asked for the
price of a ticket and
you found x = 15, your
answer should be "The
price of one ticket is
$15."

4 Using Algebra To Solve Word

2024-11-29

Problems



Using Algebra To Solve Word Problems 5

PRACTICAL
EXAMPLES: FROM
SIMPLE TO
COMPLEX
Let's apply our

strategy to a range of
common problem
types to see using
algebra to solve
word problems in
action.

Example
1: A
Consecutl
ve
Integer
Problem

The Problem: Find
three consecutive even
integers whose sum is
84.

Step 1 & 2: We are

dealing with
consecutive even
integers (like 2, 4, 6 or
10, 12, 14). Let the
smallest integer be x.
The next two
consecutive even
integers are x + 2 and
X+ 4.

Step 3: Their sum is
84, so our equation is:
X+ (x+2)+(x+4)=
84

Step 4: Combine like
terms: 3x + 6 = 84.
Subtract 6 from both
sides: 3x = 78. Divide
both sides by 3: x =
26.

Step 5: The integers
are 26, 28, and 30.
Check: 26 + 28 + 30 =
84. It works. The
answer is "The three
integers are 26, 28,
and 30."

Example



2: A

is $0.25, and each
dime is $0.10. The
total value is $7.80. So:

"M iXtU;’:SE(;d” 0.10(42 - q) =
or "CO EFIH 4: Distribute the

Problem

The Problem: A
vending machine
accepts only quarters
and dimes. The
machine contains a
total of 42 coins, and
their total value is
$7.80. How many
quarters and how
many dimes are in the
machine?

Step 1 & 2: We have
two unknowns: the
number of quarters
and the number of
dimes. Let g = number
of quarters. Since there
are 42 total coins, the
number of dimes is 42
- q.

Step 3: The value
equation. Each quarter

0: 0.259 + 4.2 -
0.10g = 7.80. Combine
like terms: 0.15q + 4.2
= 7.80. Subtract 4.2:
0.15g = 3.60. Divide
by 0.15: g = 24.

Step 5: There are 24
quarters. The number
of dimes is 42 - 24 =
18. Check the value:
24 * $0.25 = $6.00,
and 18 * $0.10 =
$1.80. Total is $7.80.
The answer is "There
are 24 quarters and 18
dimes."

Example
3: A
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Distance,

Rate, and
Time

Problem

The Problem: A
cyclist travels 15 miles
to a park. On the
return trip, she travels
the same route but
rides 3 mph slower and
it takes her 1 hour
longer. What was her
speed on the trip to the
park?

Step 1 & 2: Letr =
speed (rate) on the trip
to the park (in mph).
Her speed on the
return trip is r - 3. The
distance is 15 miles
both ways. The key
relationship is
Distance = Rate x
Time, or Time =
Distance / Rate.

Step 3: Time to the

park = 15/ r. Time to
return = 15 / (r - 3).
The return trip took 1
hour longer, so: 15/ (r
-3)=(15/nN+1

Step 4: Multiply both
sides by r(r - 3) to clear
the denominators: 15r
= 15(r- 3) + 1r(r - 3).
Simplify: 15r = 15r - 45
+ r? - 3r. Subtract 15r
from both sides: 0 =
-45 + r2 - 3r.
Rearrange: r? - 3r - 45
= 0. Solve the
quadratic equation
using the quadratic
formula: r=[3 £ V(9 +
180)] /2 =[3 £V189]/
2. V189 = 13.75. The
positive root is (3 +
13.75) / 2 = 8.375
mph.

Step 5: (For simplicity,
we'll use the exact or a
rounded value). Her
speed to the park was
approximately 8.4
mph. The return speed
was about 5.4 mph.
Check: Time to park =
15/8.4 = 1.79 hours.



Time return = 15/5.4 =

2.78 hours. The
difference is 0.99
hours, which s

approximately 1 hour.
The answer is "Her
speed on the trip to the
park was
approximately 8.4
miles per hour."

Example
4: A Work
Problem

The Problem: A large
pipe can fill a
swimming pool in 6
hours. A smaller pipe
can fill the same pool
in 9 hours. How long
will it take to fill the
pool if both pipes are
used together?

Step 1 & 2: Think in
terms of work rate. The
large pipe fills 1/6 of
the pool per hour. The
small pipe fills 1/9 of

the pool per hour. Let t
= the time (in hours) it
takes for both pipes
working together.

Step 3: The combined
work rate times the
time equals the total
job (1 pool). (1/6 + 1/9)
*t=1

Step 4: Find a
common denominator
for the fractions: 1/6 =
3/18 and 1/9 = 2/18.
So (3/18 + 2/18) *t =
1, which is (5/18)t = 1.
Multiply both sides by
18/5:t = 18/5 = 3.6
hours.

Step 5: 0.6 hours * 60
minutes = 36 minutes.
The answer is "It will
take 3 hours and 36
minutes to fill the pool
with both pipes open."

COMMON PITFALLS
AND HOW TO
AVOID THEM

Even with a solid
strategy, it is easy to
make mistakes when
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using algebra to
solve word
problems. Being
aware of these
common pitfalls can
save you time and
frustration.

e Misdefining the
Variable: Not
clearly stating
what x
represents is the
most frequent
error. Always
write it down.

 Ignoring Units:
Ensure all
quantities are in
the same unit. If
a problem mixes
minutes and
hours, convert
everything first.

e Rushing the

Translation: A
misunderstood
phrase like "5
less than a
number" being
written as 5 - x
instead of x - 5
can derail the
entire problem.
Read carefully.
Not Checking
the Answer in
Context: A
solution might be
mathematically
correct but make
no sense in the
real world (e.g., a
negative number
of people).
Always perform a
reality



