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Imagine a routine that involves two recurring events—filling up the car with
gas every 3 days and washing the car every 8 days. These periodic activities
intersect periodically, creating a pattern that can be analyzed
mathematically. The question at hand is: on what day will Marco perform both
activities simultaneously for the first time after the start? To answer this,
we need to understand the underlying principles of periodic events, least
common multiples, and how to determine when these cycles align.

Understanding the Problem

Defining the Cycles

Marco's schedule involves two repeating tasks:
e Filling gas: every 3 days

e Washing the car: every 8 days

The question asks for the earliest day after the starting point when both
activities occur on the same day again, i.e., when their cycles align.

Initial Assumptions and Starting Point

For simplicity, assume that Marco performs both activities on day 0, which
we'll consider as the starting day. From there:

e He fills up with gas on day 0, day 3, day 6, and so on.

e He washes the car on day 0, day 8, day 16, etc.



The goal is to find the earliest day > 0 when both activities happen together
again.

Mathematical Approach to the Problem

Periodic Events and Least Common Multiple

When dealing with events that repeat periodically, the key concept is the
least common multiple (LCM) of their cycle lengths. The LCM of two numbers is
the smallest positive integer that is divisible by both numbers.

In this case:

e Cycle of gas fill: 3 days

e Cycle of car wash: 8 days

To find the day when both activities coincide again, we need to compute the
LCM of 3 and 8.

Calculating the LCM of 3 and 8

1. Prime factorization:

©3 =3

08 =2

2. Determine the maximum powers of each prime:
o Prime 2: highest power in 8 is 2°

o Prime 3: highest power is 3

3. Calculate LCM:

oLCM = 2° x 3 =8 x 3 = 24



Thus, the earliest day after day 0 when both activities coincide again is day
24.

Interpreting the Result

Significance of Day 24

Since both activities are performed on day 0, the first time they happen
together again is on day 24. Therefore:

e Marco will fill up his tank again on day 24.

e He will also wash his car again on day 24.

This means that every 24 days, starting from day 0, Marco will perform both
activities simultaneously.

Visualizing the Cycle

To better understand this pattern, consider the following timeline:

e Day 0: Fill gas, wash car
e Day 3: Fill gas

e Day 6: Fill gas

e Day 8: Wash car

e Day 9: Fill gas

e Day 12: Fill gas

e Day 16: Wash car

e Day 18: Fill gas

e Day 21: Fill gas

e Day 24: Fill gas, wash car (both activities again)

This pattern repeats every 24 days, confirming our mathematical conclusion.



Additional Considerations

What If Activities Started on Different Days?

If Marco's activities did not start on day 0, but on different days, the
calculation would need adjustment. The key idea remains the same: find the
least common multiple of the cycle lengths, then account for the initial
offset.

Calculating the First Common Day After a Different
Start

1. Identify the start days for each activity (say, day A and day B).
2. Adjust the cycles relative to these start days.

3. Calculate the earliest day after the initial start when both schedules
align, often involving solving modular equations.

Practical Implications and Broader Applications

Scheduling and Planning

Understanding the intersection of periodic events is valuable in various
fields, including:

e Scheduling maintenance tasks
e Planning recurring events

e Managing resource allocation

By calculating the least common multiple of activity cycles, planners can
optimize schedules and avoid conflicts.

Mathematical Tools and Techniques

Besides LCM, other tools useful in analyzing periodic patterns include:



e Greatest common divisor (GCD)
e Modular arithmetic

e Systems of congruences and the Chinese Remainder Theorem

These techniques allow for more complex scheduling problems to be tackled
systematically.

Conclusion

In summary, Marco's routine of filling his car with gas every 3 days and
washing it every 8 days results in a pattern where both activities align
again after 24 days. This is derived from calculating the least common
multiple of the cycle lengths, which is 24. This understanding not only
solves the specific problem but also illustrates the broader application of
mathematical concepts in real-life scheduling and planning. Whether managing
personal routines or complex logistical operations, recognizing and analyzing
recurring patterns through such methods can lead to more efficient and
effective outcomes.

Frequently Asked Questions

How often does Marco fill up his car with gas?
Every 3 days.

How frequently does Marco wash his car?
Every 8 days.

If Marco fills up his car on day 1, on which day
will he next need to fill up?

Day 4.

On which days will Marco wash his car if he starts
on day 17?
Days 1, 9, 17, and so on, every 8 days.

What is the least common multiple (LCM) of 3 and 8,



and how does it relate to Marco's schedule?

The LCM of 3 and 8 is 24 days, which indicates that every 24 days, both
events will align on the same day.

If Marco fills his gas tank every 3 days starting
from day 1, which days will he fill up within the
first 15 days?

Days 1, 4, 7, 10, 13, and 16.

On what day will Marco both fill up his gas and wash
his car if he starts on day 1?

On day 24, when both schedules coincide.

How can you determine the next day Marco will wash
his car after day 1?

By adding 8 days repeatedly: days 1, 9, 17, 25, etc.

What is a practical way to find out when Marco will
perform both activities on the same day?

Calculate the LCM of 3 and 8, which is 24 days, indicating that both
activities will align every 24 days.

If today is day 1 and Marco fills his car and washes
it according to his schedule, when will he next do
both activities on the same day?

On day 24.

Additional Resources
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In the realm of everyday routines, seemingly mundane habits often conceal
intriguing patterns that merit closer examination. One such curiosity
revolves around Marco, an ordinary car owner whose driving and maintenance
schedule raises interesting questions about predictability, habits, and even
optimization. Specifically, the question is: Every 3 Days Marco Fills Up His
Car With Gas. Every 8 Days He Washes His Car. On What Day Will Marco? This
seemingly simple query opens the door to a comprehensive analysis involving



cycles, least common multiples, and real-world implications of routine
planning.

This article aims to deconstruct these recurring behaviors, explore their
mathematical underpinnings, and provide a clear, detailed answer to the
central question. We will also examine the broader implications of such
routines, including how individuals can optimize their schedules, the
importance of consistency, and the insights that can be gleaned from
analyzing simple habits.

Understanding Marco’s Routine: Frequency of
Tasks

Before delving into the specifics, it’s essential to clearly understand the
two key routines:

- Filling up his car with gas occurs every 3 days

- Washing his car occurs every 8 days

These routines are independent but may intersect at certain points. To
analyze their intersection, it’s crucial to consider the cycles involved and
how these cycles align over time.

The Concept of Cycles and Repetition

In mathematics, when dealing with periodic events—events that recur at fixed
intervals—the core tool for analysis is the concept of common multiples.
Specifically, the problem involves two cycles:

- Cycle A: Every 3 days (gas fill-up)
- Cycle B: Every 8 days (car wash)

The question reduces to: On which day do these two cycles coincide? That is,
on what days do both routines happen simultaneously?

Mathematical Approach: Least Common Multiple
(LCM)

The key to solving this problem is to find the least common multiple (LCM) of
3 and 8. The LCM of two numbers is the smallest positive integer divisible by



both. It indicates the first time both routines will occur on the same day
after the start point (assuming day 0 is the initial day when both routines
are performed).

Calculating the LCM of 3 and 8

- Prime factors of 3: 3
- Prime factors of 8: 273 (since 8 = 2 x 2 x 2)

To find the LCM, take the highest powers of all prime factors involved:

- Highest power of 2: 273 = 8
- Highest power of 3: 3

Multiply these together:
LCM = 8 x 3 = 24

This means that every 24 days, both routines—filling up with gas and
washing—will coincide on the same day.

Determining the Specific Day of the First
Intersection

While the LCM tells us the interval at which both routines align, the next
step is to determine when the first such coincidence occurs after the initial
day.

Assuming the Routine Starts on Day 0

- On Day 0: Marco fills up with gas and washes his car (both tasks are
performed) .

- Next gas fill-up: Day 3, 6, 9, 12, 15, 18, 21, 24,

- Next wash: Day 8, 16, 24, 32,

The first day after Day 0 when both routines happen together is the first
common multiple of 3 and 8 after zero, which is Day 24.

Therefore, the first day Marco will perform both tasks simultaneously again
after the initial day is on Day 24.



Implications and Broader Context

Understanding the intersection of recurring routines like Marco’'s provides
insight not only into scheduling but also into optimizing routines for
efficiency and convenience.

Routine Optimization

- Synchronization: Knowing when tasks align allows for consolidating tasks,
saving time and effort.

- Resource Planning: Anticipating the day when routines coincide enables
better planning for fuel, cleaning supplies, or maintenance services.

- Behavioral Patterns: Recognizing repeating patterns can help individuals
develop better habits or identify unnecessary tasks.

Real-World Applications

- Fleet Management: Companies managing multiple vehicles can use similar
calculations to optimize servicing schedules.

- Personal Scheduling: Individuals can apply such analyses to personal
chores, workouts, or medication schedules for maximum efficiency.

- Automation and Reminder Systems: Digital tools can incorporate LCM
calculations to send reminders when multiple routines intersect.

Extensions and Variations of the Problem

While the core question pertains to two routines, the approach can be
extended to more complex scenarios:

- Multiple Tasks with Different Periods: For example, adding a routine that
occurs every 5 days.

- Varying Start Days: If routines start on different days, the calculation
involves offset adjustments.

- Non-Uniform Intervals: Tasks that do not follow strict periodicity but are
based on other conditions.

In such cases, the Least Common Multiple (or its generalization, the least
common multiple of multiple numbers) remains a fundamental tool for analysis.



Conclusion: On What Day Will Marco

Given the routines:

- Filling up with gas every 3 days
- Washing the car every 8 days

and assuming both routines start on the same day (Day 0), the first day after
this initial day when both occur simultaneously again is Day 24.

Answer: Marco will perform both tasks together again on Day 24 after starting
his routines.

This analysis underscores the power of simple mathematical concepts like the
Least Common Multiple in understanding and optimizing everyday routines. It
demonstrates that even mundane habits follow predictable patterns which can
be harnessed for efficiency, convenience, and better planning.

In a broader sense, such investigations into routine patterns exemplify how
mathematical reasoning can illuminate the structure underlying our daily
lives, turning what seems random into something predictable and manageable.

Final thoughts: Whether for personal scheduling, business operations, or
understanding natural cycles, recognizing the patterns that govern routine
behaviors can lead to smarter, more efficient decision-making. For Marco, the
next time he fills up or washes his car, knowing the cycle can help him plan
better—perhaps even allowing him to synchronize chores for maximum
convenience.
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