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When shopping for gift-wrapping supplies, Shane came across gift bags sold in packs of 8
and bows sold in packs of 10. With a desire to have an equal number of gift bags and bows,
he faced the challenge of determining how many packs he should purchase to achieve this
goal. This problem involves understanding multiples, least common multiples (LCM), and
simple algebraic reasoning. In this article, we explore how Shane can calculate the
minimum number of packs needed so that the total number of gift bags equals the total
number of bows, and we delve into related concepts like factors, multiples, and practical
applications.

Understanding the Problem

Given Data

Gift bags are sold in packs of 8.

Bows are sold in packs of 10.

The Goal
Determine the minimum number of packs Shane needs to buy so that the total number of
gift bags equals the total number of bows.

Mathematical Approach to the Problem

Defining Variables

Let x = number of gift bag packs Shane buys.1.

Let y = number of bow packs Shane buys.2.



Expressing the Total Quantities
The total number of gift bags and bows can be expressed as:

Total gift bags = 8 x

Total bows = 10 y

Setting the Equality Condition
To have the same number of gift bags and bows:

8x = 10y

Solving the Equation

Rearranging the Equation

8x = 10y

Divide both sides by 2 to simplify:

4x = 5y

Finding Integer Solutions
- Since x and y represent the number of packs, they must be positive integers.
- The equation 4x = 5y implies that 4x is divisible by 5, and vice versa.
- To satisfy this, both sides must be multiples of the least common multiple (LCM) of 4 and
5, which is 20.

Expressing Solutions in Terms of a Parameter
- Let’s express x and y in terms of a common factor k:

4x = 5y
=> x = 5k
=> y = 4k

- Here, k is a positive integer representing how many times the basic unit is scaled.



Calculating the Minimum Number of Packs

Finding the Smallest Integer Solution
- The smallest positive integer for k is 1:

x = 5  1 = 5
y = 4  1 = 4

Number of Packs Needed
- Shane needs to buy:
- 5 packs of gift bags (each with 8 bags): total gift bags = 8 5 = 40
- 4 packs of bows (each with 10 bows): total bows = 10 4 = 40

Conclusion
- The minimum number of packs Shane must buy to have an equal number of gift bags and
bows is:
- 5 packs of gift bags
- 4 packs of bows

Additional Considerations

Total Items Shane Will Obtain

Gift bags: 8 5 = 40

Bows: 10 4 = 40

Cost Implication
- If each gift bag pack costs $P_b and each bow pack costs $P_bow, total costs are:

Total gift bag cost = 5 $P_b

Total bow cost = 4 $P_bow



Alternative Scenarios
- Shane could buy larger quantities in multiples of these packs to get more gift bags and
bows, but the smallest equal amount starts with these pack counts.
- For example, buying 10 packs of gift bags and 8 packs of bows would also result in 80 of
each, but that would be more than necessary for just matching quantities.

Understanding the Concept of Least Common
Multiple (LCM)

What Is the LCM?
- The LCM of two numbers is the smallest positive integer divisible by both numbers.
- For 8 and 10:
- Prime factors of 8 = 2³
- Prime factors of 10 = 2 5
- LCM = 2³ 5 = 8 5 = 40

Applying the LCM to the Problem
- The total number of gift bags and bows are both multiples of 40:
- Gift bags: 8 5 = 40
- Bows: 10 4 = 40

Summary and Practical Tips for Shane

Determine the pack sizes for each item (gift bags = 8, bows = 10).1.

Formulate the equation to find when total items are equal: 8x = 10y.2.

Simplify the equation to 4x = 5y and find integer solutions.3.

Express solutions in terms of a common factor k: x=5k, y=4k.4.

Choose the smallest value of k (k=1) for the minimum pack purchase: 5 gift bag packs5.
and 4 bow packs.

Calculate total items and cost based on individual pack prices.6.

Final Thoughts
Matching quantities of gift bags and bows when they are sold in different pack sizes



involves understanding multiples, factors, and the least common multiple. By applying
these mathematical principles, Shane can efficiently purchase the right number of packs to
ensure an equal number of gift bags and bows, avoiding unnecessary excess and
optimizing his shopping budget. Whether for a party, event, or gift wrapping task, knowing
how to calculate and plan pack purchases can save both time and money.

---
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Frequently Asked Questions

How can Shane determine the total number of gift bags
and bows he has if they come in packs of 8 and 10
respectively?
Shane can multiply the number of packs by the items per pack to find the total: total gift
bags = number of packs × 8; total bows = number of packs × 10.

What is the smallest number of packs Shane needs to
buy so that he has the same number of gift bags and
bows?
He needs to find the least common multiple (LCM) of 8 and 10, which is 40. So, buying 5
packs of gift bags (5×8=40) and 4 packs of bows (4×10=40) will give him the same total
number.

How many gift bags and bows will Shane have if he
buys 3 packs of gift bags and 2 packs of bows?
He will have 3×8=24 gift bags and 2×10=20 bows, so they are not the same number.

If Shane wants to have at least 80 gift bags and bows
combined, what is the minimum number of packs he
needs to buy?
To reach at least 80 items, he needs enough packs so that total gift bags and bows are at
least 80. For equal numbers, the least number of packs is 10 of each: 10×8=80 gift bags
and 10×10=100 bows, totaling 180, which exceeds 80. To get exactly 80, he could buy 10
packs of gift bags (80) and 8 packs of bows (80).



Can Shane buy packs of gift bags and bows so that the
total number of each is exactly 50?
Yes, Shane can buy 6 packs of gift bags (6×8=48) and 5 packs of bows (5×10=50), but the
total gift bags will be 48, which is not exactly 50. To get exactly 50, he would need
fractional packs, which isn't possible. Therefore, it's not possible to have exactly 50 of each
using whole packs.

What is the greatest common divisor (GCD) of 8 and 10,
and how does it relate to Shane's problem?
The GCD of 8 and 10 is 2. This helps in understanding how many items can be evenly
divided and can aid in finding common totals when purchasing packs.

If Shane wants to have the same number of gift bags
and bows without buying more packs, what is the
maximum number he can have of each?
He can have up to 40 gift bags (4 packs) and 40 bows (4 packs), since buying 4 packs of
each results in both totals being 32 and 40 respectively—so the maximum common number
is 40 when buying enough packs for that total.

What is the least number of packs Shane must buy to
have at least 100 gift bags and 100 bows, with equal
quantities?
He needs to buy enough packs so that both totals reach at least 100. For equal quantities,
he needs 13 packs of gift bags (13×8=104) and 10 packs of bows (10×10=100). To match,
he should buy 13 packs of each, resulting in 104 gift bags and 130 bows. Alternatively, the
minimal common total is 120 with 15 packs of gift bags (15×8=120) and 12 packs of bows
(12×10=120).

Additional Resources
Shane Found Gift Bags In Packs Of 8 And Bows In Packs Of 10. If Shane Wanted To Have
The Same Number Of Gift Bags And Bows, How Many Packs Would He Need To Buy? This
seemingly straightforward question opens a window into the fascinating world of least
common multiples (LCM) and the practical applications of number theory in everyday
scenarios. Whether you're a student trying to grasp the concepts or a curious reader
interested in how mathematics applies outside the classroom, this article offers an in-depth
exploration of the problem, its solutions, and the underlying principles.

---



Understanding the Problem: The Scenario and Its
Significance

Imagine Shane at a party supply store, shopping for gift bags and bows for an upcoming
celebration. He notices that gift bags come in packs of 8, and bows are available in packs of
10. His goal is to purchase enough packs such that he ends up with an equal number of gift
bags and bows. The question is: How many packs of each should Shane buy to achieve this
balance?

This problem isn't just about shopping; it exemplifies a common mathematical challenge —
determining the smallest number of items that can satisfy certain packing constraints. Such
problems are closely related to the concept of the least common multiple (LCM), which
finds the smallest number divisible by two or more integers.

Why is this problem important?

- Practical Applications: Inventory management, packaging, and manufacturing often
require aligning different batch sizes to meet specific quotas.
- Mathematical Foundations: It introduces fundamental concepts like multiples, divisibility,
and the LCM.
- Critical Thinking: It encourages problem-solving skills through translating real-world
problems into mathematical models.

---

Breaking Down the Mathematical Framework

Before delving into the solution, it’s essential to understand the core mathematical
concepts involved.

Multiples and Factors

- Multiple: A number is a multiple of another if it can be expressed as the product of that
number and an integer.

For example, multiples of 8 include 8, 16, 24, 32, etc.

Multiples of 10 include 10, 20, 30, 40, etc.

- Factor: A number is a factor of another if it divides it evenly without leaving a remainder.

The Least Common Multiple (LCM)



- The LCM of two numbers is the smallest number that is a multiple of both.
- For example, the LCM of 8 and 10 is 40 because:
- 8 × 5 = 40
- 10 × 4 = 40

40 is the smallest number divisible by both 8 and 10.

Why is LCM relevant here?

Because Shane wants the total number of gift bags and bows to be equal, and these come
in packs of 8 and 10, respectively. To find the minimum number of packs he needs to buy,
he must identify the smallest total number of items that can be achieved with whole packs
of 8 and 10.

---

Mathematical Solution: Calculating the Number of
Packs

To determine the number of packs Shane should buy, we follow a systematic approach.

Step 1: Find the LCM of 8 and 10

- Prime factorization:
- 8 = 2³
- 10 = 2 × 5

- To find the LCM:
- Take the highest powers of each prime:
- 2³ (from 8)
- 5 (from 10)
- Multiply these together:
- LCM = 2³ × 5 = 8 × 5 = 40

This means:
- The smallest number divisible by both 8 and 10 is 40.

Step 2: Determine the number of packs needed

- For gift bags:
- Each pack contains 8 bags.
- Total bags needed: 40
- Number of packs = Total bags / Bags per pack = 40 / 8 = 5 packs



- For bows:
- Each pack contains 10 bows.
- Total bows needed: 40
- Number of packs = Total bows / Bows per pack = 40 / 10 = 4 packs

Step 3: Final count and verification

- Shane should buy:
- 5 packs of gift bags (totaling 40 bags)
- 4 packs of bows (totaling 40 bows)

- Outcome:
- Total gift bags = 40
- Total bows = 40

Thus, Shane ends up with an equal number of gift bags and bows, satisfying his goal.

---

Implications and Broader Applications of the
Solution

The method used to solve Shane’s problem illustrates broader principles that are applicable
in various fields.

1. Inventory Management

Manufacturers often need to determine the minimum order quantities that satisfy multiple
constraints, like packaging sizes and production batches. Calculating the LCM helps
optimize quantities to reduce waste and cost.

2. Scheduling and Planning

When coordinating events or tasks that occur at different intervals, identifying the LCM
helps determine when events will coincide. For example, if two machines operate every 8
and 10 hours, understanding when both will need maintenance simultaneously involves
calculating the LCM (which is 40 hours).

3. Computer Science and Algorithms

The concept of LCM is fundamental in designing algorithms related to synchronization, data



transmission, and error detection.

4. Mathematical Education

Problems involving packs, multiples, and LCM serve as practical examples to teach students
about number theory, divisibility, and least common multiples.

---

Advanced Considerations: Multiple Sets and
Larger Numbers

While Shane's problem involves two pack sizes, similar problems can extend to multiple
sets with different pack sizes. The approach remains the same:

- Find the LCM of all pack sizes.
- Divide the LCM by each pack size to determine the number of packs needed.

Example:

Suppose Shane also finds gift tags in packs of 12. To have the same number of gift tags,
gift bags, and bows, he would:

- Find the LCM of 8, 10, and 12:
- Prime factorizations:
- 8 = 2³
- 10 = 2 × 5
- 12 = 2² × 3
- Highest powers:
- 2³ (from 8)
- 3 (from 12)
- 5 (from 10)
- LCM = 2³ × 3 × 5 = 8 × 3 × 5 = 120

- Calculate packs:
- Gift bags: 120 / 8 = 15 packs
- Bows: 120 / 10 = 12 packs
- Gift tags: 120 / 12 = 10 packs

This demonstrates how the problem scales with additional variables.

---



Conclusion: The Power of Mathematics in
Everyday Decisions

Shane's quest to balance gift bags and bows exemplifies how fundamental mathematical
concepts like the least common multiple underpin practical decision-making. Whether it’s
organizing events, managing inventories, or planning schedules, understanding how to
determine the smallest common multiple enables efficient and effective solutions.

By breaking down the problem into prime factorizations and leveraging the properties of
multiples, Shane can confidently purchase the correct number of packs to meet his needs.
This approach not only ensures he avoids shortages or excess but also highlights the
importance of mathematics as a vital tool beyond the classroom.

In essence, what started as a simple shopping dilemma transforms into an insightful lesson
on number theory, demonstrating that mathematics is woven into the fabric of everyday
life, guiding us toward optimal choices and smarter planning.

---

Key Takeaways:

- The least common multiple (LCM) helps find the smallest number divisible by two or more
integers.
- To determine how many packs Shane needs, find the LCM of the pack sizes.
- Divide the LCM by each pack size to find the number of packs required.
- Such problems have real-world applications in inventory, scheduling, and process
optimization.
- Mastery of these concepts empowers better decision-making in various practical contexts.

---
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