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The task of dividing a set of pennies into specific groups often appears as a fundamental problem in

recreational mathematics, combinatorics, and number theory. In this particular scenario, we are

presented with a total of 25 pennies, which we need to partition into three distinct piles. The twist is

that each pile must contain a prime number of pennies, and importantly, each prime number must be

different from the others. This problem invites exploration into prime numbers, their sums, and the

constraints that govern such arrangements. Understanding the possible configurations not only

sharpens our mathematical reasoning but also enhances our appreciation for the properties of prime

numbers.

Understanding the Constraints and Objectives

Defining the Problem Clearly

The core problem can be summarized as follows:

- Total pennies: 25



- Number of piles: 3

- Each pile must contain a prime number of pennies.

- The prime numbers in each pile must be distinct; no two piles can share the same prime number.

- The sum of the three prime numbers must equal 25.

This problem involves several key considerations:

- The set of prime numbers that can be used.

- The possible combinations of three distinct primes summing to 25.

- The feasibility of such arrangements under the given constraints.

Prime Numbers Relevant to the Problem

Since the total sum is 25, and each pile is to contain a prime number, the prime numbers involved

must be less than or equal to 25. The prime numbers up to 25 are:

- 2

- 3

- 5

- 7

- 11

- 13

- 17

- 19

- 23

Any prime larger than 13 could potentially be part of the combination, provided the sum of the other

two primes, when added, equals 25 minus that prime.



Exploring Possible Prime Combinations

Approach to Finding Combinations

To find all possible arrangements, the process involves:

1. Selecting three distinct primes from the list above.

2. Checking whether their sum equals 25.

3. Ensuring no primes are repeated in the combination.

This systematic approach involves either manual enumeration or algorithmic enumeration, but for

clarity, we'll proceed step by step.

Step-by-Step Enumeration of Prime Triplets

Let's consider each prime as a potential candidate for the largest prime in the triplet, starting with the

largest primes and working downward.

---

Combinations Involving 23

- 23 + 2 + ? = 25

- 23 + 3 + ? = 25

- 23 + 5 + ? = 25

- 23 + 7 + ? = 25

- 23 + 11 + ? = 25

- 23 + 13 + ? = 25



- 23 + 17 + ? = 25

- 23 + 19 + ? = 25

Calculations:

- 23 + 2 + ? = 25 → ? = 0 (not prime) → invalid

- 23 + 3 + ? = 25 → ? = -1 (not prime) → invalid

- 23 + 5 + ? = 25 → ? = -3 → invalid

- 23 + 7 + ? = 25 → ? = -5 → invalid

- 23 + 11 + ? = 25 → ? = -9 → invalid

- 23 + 13 + ? = 25 → ? = -11 → invalid

- 23 + 17 + ? = 25 → ? = -15 → invalid

- 23 + 19 + ? = 25 → ? = -17 → invalid

No valid combinations with 23 as the largest prime.

---

Combinations Involving 19

- 19 + 2 + ? = 25 → ? = 4 (not prime) → invalid

- 19 + 3 + ? = 25 → ? = 3 (not distinct) → invalid

- 19 + 5 + ? = 25 → ? = 1 (not prime) → invalid

- 19 + 7 + ? = 25 → ? = -1 → invalid

- 19 + 11 + ? = 25 → ? = -5 → invalid

- 19 + 13 + ? = 25 → ? = -7 → invalid

- 19 + 17 + ? = 25 → ? = -11 → invalid

No valid combinations with 19 as the largest prime.

---



Combinations Involving 17

- 17 + 2 + ? = 25 → ?= 6 (not prime)

- 17 + 3 + ?= 25 → ?= 5 (prime and distinct) → Valid: 17, 3, 5

- 17 + 5 + ?= 25 → ?= 3 (already used) → invalid due to repetition

- 17 + 7 + ?= 25 → ?= 1 (not prime)

- 17 + 11 + ?= 25 → ?= -3 → invalid

- 17 + 13 + ?= 25 → ?= -5 → invalid

Valid combination found: (17, 3, 5)

---

Combinations Involving 13

- 13 + 2 + ?= 25 → ?= 10 (not prime)

- 13 + 3 + ?= 25 → ?= 9 (not prime)

- 13 + 5 + ?= 25 → ?= 7 (prime and distinct) → Valid: 13, 5, 7

- 13 + 7 + ?= 25 → ?= 5 (already used) → invalid

- 13 + 11 + ?= 25 → ?= 1 (not prime)

Valid combination: (13, 5, 7)

---

Combinations Involving 11

- 11 + 2 + ?= 25 → ?= 12 (not prime)

- 11 + 3 + ?= 25 → ?= 11 (not distinct) → invalid

- 11 + 5 + ?= 25 → ?= 9 (not prime)

- 11 + 7 + ?= 25 → ?= 7 (not distinct) → invalid



- 11 + 13 + ?= 25 → ?= 1 (not prime)

- 11 + 17 + ?= 25 → ?= -3 → invalid

No new valid combinations.

---

Combinations Involving 7

- 7 + 2 + ?= 25 → ?= 16 (not prime)

- 7 + 3 + ?= 25 → ?= 15 (not prime)

- 7 + 5 + ?= 25 → ?= 13 (prime and distinct) → Valid: (7, 5, 13)

- 7 + 11 + ?= 25 → ?= 7 (not distinct) → invalid

- 7 + 17 + ?= 25 → ?= 1 (not prime)

Already found combination with 13, so no new triplet here.

---

Combinations Involving 5

- 5 + 2 + ?= 25 → ?= 18 (not prime)

- 5 + 3 + ?= 25 → ?= 17 (prime and distinct) → Valid: (5, 3, 17)

- 5 + 7 + ?= 25 → ?= 13 (prime and distinct) → Valid: (5, 7, 13)

- 5 + 11 + ?= 25 → ?= 9 (not prime)

- 5 + 13 + ?= 25 → ?= 7 (already used)

Already identified triplets involving 3, 5, 7, 13, and 17.

---



Summary of Valid Prime Triplet Combinations

From the above analysis, the valid, distinct prime triplets summing to 25 are:

1. (3, 5, 17)

2. (3, 7, 13)

3. (5, 7, 13)

---

Implications for Penny Arrangements

Having identified these triplets, we can turn our focus toward practical arrangements—how to physically

divide 25 pennies into three piles, each corresponding to one of these triplets.

Possible Pile Distributions

For each valid triplet, the number of pennies in each pile is simply the prime number:

- For (3, 5, 17): Piles of 3, 5, and 17 pennies.

- For (3, 7, 13): Piles of 3, 7, and 13 pennies.

- For (5, 7, 13): Piles of 5, 7, and 13 pennies.

Each set sums to 25, fulfilling the total count requirement.

Constraints and Variations in Arrangement



While the number of pennies per pile is fixed by the prime numbers themselves, the physical

arrangement involves deciding:

- Which pile contains which number

Frequently Asked Questions

What are the prime numbers that can be used to divide 25 pennies

into three piles with each pile having a different prime number?

The prime numbers that can be used are 2, 3, 5, 7, 11, 13, 17, 19, and 23. Among these, the

combinations that sum to 25 with three different primes are limited. The valid combination is 3, 5, and

17, which sum to 25.

Is it possible to arrange 25 pennies into three piles with each pile

containing a different prime number?

Yes, it is possible. One such arrangement is 3 pennies, 5 pennies, and 17 pennies, as all are prime

and sum to 25.

How many prime numbers are less than 25 that can be used in

forming three piles totaling 25 pennies?

There are nine prime numbers less than 25: 2, 3, 5, 7, 11, 13, 17, 19, and 23. Among these, only

certain combinations sum to 25 with three different primes.

What is the significance of prime numbers in dividing 25 pennies into



three piles?

Prime numbers ensure each pile contains a quantity that cannot be divided further into smaller equal

parts (except by 1 and itself), adding a layer of mathematical uniqueness and constraints to the

distribution.

Can the arrangement of 25 pennies into three different prime-

numbered piles be generalized to other totals?

Yes, similar arrangements can be explored for other totals by finding combinations of different prime

numbers that sum to the desired total, though the specific possibilities depend on the total and

available primes.

Additional Resources

A Group Of 25 Pennies Is Arranged Into Three Piles Such That Each Pile Contains A Different Prime

Number

---

Introduction

Mathematics is often seen as a realm of abstract concepts and complex calculations, but it also offers

intriguing puzzles that challenge our understanding of numbers and their properties. One such problem

involves the seemingly simple act of arranging coins—specifically pennies—into piles that satisfy

particular numerical conditions. The question at hand is: Can a group of 25 pennies be divided into

three piles such that each pile contains a different prime number? This problem not only tests our

knowledge of prime numbers but also encourages us to explore combinatorial reasoning, problem-

solving strategies, and the nature of prime distributions.

In this article, we delve into the fascinating mathematical exploration of this problem, analyzing its



constraints, possible solutions, and the underlying principles that govern such arrangements. We will

provide a detailed breakdown of the problem, examine relevant concepts, and consider the

implications of such an arrangement.

---

Understanding the Core Problem

The Basic Constraints

The problem statement provides three key conditions:

1. Total Number of Pennies: The sum of all three piles equals 25.

2. Number of Piles: Exactly three.

3. Prime Numbers in Each Pile: Each pile contains a different prime number of pennies—no two piles

share the same prime.

Mathematically, this can be expressed as:

\[

p + q + r = 25

\]

where \( p, q, r \) are prime numbers, and:

\[

p, q, r \text{ are all distinct}

\]

The challenge is to identify all such triplets \((p, q, r)\) that satisfy these conditions, or to determine if

such arrangements are possible at all.



---

Prime Numbers and Their Role

What Are Prime Numbers?

Prime numbers are natural numbers greater than 1 that have no divisors other than 1 and themselves.

The list of prime numbers begins as:

\[

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, \dots

\]

For the purpose of this problem, since the total sum is 25, and the sum involves three primes, the

primes involved must be less than or equal to 25.

The Range of Possible Primes

Given the total of 25, the largest prime that could be part of the triplet cannot exceed 25. The relevant

primes are:

\[

2, 3, 5, 7, 11, 13, 17, 19, 23

\]

Any larger prime would exceed the total sum, so we focus on this set.

---

Analytical Approach to the Problem



Step 1: List Possible Prime Triplets

To find all triplets \((p, q, r)\) of distinct primes such that:

\[

p + q + r = 25

\]

we systematically consider combinations.

Step 2: Systematic Enumeration

Starting with the smallest prime, 2:

- \( p = 2 \)

- \( q = 3 \)

- \( r = 25 - (2 + 3) = 20 \) (Not prime)

- \( q = 5 \)

- \( r = 25 - (2 + 5) = 18 \) (Not prime)

- \( q = 7 \)

- \( r = 16 \) (Not prime)

- \( q = 11 \)

- \( r = 12 \) (Not prime)



- \( q = 13 \)

- \( r = 10 \) (Not prime)

- \( q = 17 \)

- \( r = 6 \) (Not prime)

- \( q = 19 \)

- \( r = 4 \) (Not prime)

- \( q = 23 \)

- \( r = 0 \) (Not prime)

No valid triplet with \( p = 2 \).

Similarly, with \( p = 3 \):

- \( q = 5 \)

- \( r = 25 - (3 + 5) = 17 \)

- \( r = 17 \) (prime), and all are distinct primes: 3, 5, 17.

- Sum check: \( 3 + 5 + 17 = 25 \). Valid.

- \( q = 7 \)

- \( r = 25 - (3 + 7) = 15 \) (Not prime)



- \( q = 11 \)

- \( r = 25 - (3 + 11) = 11 \) (Same as \( q \), so not distinct)

- \( q = 13 \)

- \( r = 25 - (3 + 13) = 9 \) (Not prime)

- \( q = 17 \)

- \( r = 25 - (3 + 17) = 5 \) (Already used 5, but primes are distinct, so discard)

- \( q = 19 \)

- \( r = 3 \), which is already used; but since we seek distinct primes, 3 and 19 are different, so the

triplet (3, 19, 3) is invalid because 3 repeats. But in the triplet (3, 19, 3), 3 repeats; so this is invalid.

- \( q = 23 \)

- \( r = -1 \), not valid.

Similarly, with \( p = 5 \):

- \( q = 3 \)

- \( r = 25 - (5 + 3) = 17 \)

- Same triplet as before: (3, 5, 17). Already counted.

- \( q = 7 \)



- \( r = 13 \)

- Sum: \( 5 + 7 + 13 = 25 \). All distinct primes.

- \( q = 11 \)

- \( r = 9 \) (not prime)

- \( q = 13 \)

- \( r = 7 \), but same as previous

- \( q = 17 \)

- \( r = 3 \), already considered.

- \( q = 19 \)

- \( r = -1 \), invalid.

So, from this, we find two unique triplets:

1. (3, 5, 17)

2. (5, 7, 13)

Similarly, check for other primes:

- \( p=7 \):

- \( q=3 \)



- \( r = 25 - (7 + 3) = 15 \) (not prime)

- \( q=5 \)

- \( r=13 \), which is prime, and all are distinct.

- Triplet: (7, 5, 13) — same as above, just reordered.

- \( q=11 \)

- \( r=7 \), same as above.

- \( p=11 \):

- \( q=3 \)

- \( r=25 - (11 + 3) = 11 \) (not distinct)

- \( q=5 \)

- \( r=9 \) (not prime)

- \( q=7 \)

- \( r=7 \), same prime, duplicate.

- \( p=13 \):

- \( q=3 \)

- \( r=9 \) (not prime)



- \( q=5 \)

- \( r=7 \), which is prime.

- Triplet: (13, 5, 7), same as above.

- \( p=17 \):

- \( q=3 \)

- \( r=5 \), same as earlier.

- \( p=19 \):

- \( q=3 \)

- \( r=3 \), duplicate prime.

- \( p=23 \):

- \( q=2 \)

- \( r=0 \), invalid.

---

Summarizing Valid Prime Triplets

From the systematic enumeration, the valid, distinct prime triplets that sum to 25 are:

- (3, 5, 17)



- (5, 7, 13)

- (7, 5, 13) (same as above, reordered)

- (13, 5, 7) (same as above, reordered)

Since the problem asks for arrangements into three piles, the order of the piles does not matter, and

therefore, the unique sets are:

- Set 1: {3, 5, 17}

- Set 2: {5, 7, 13}

---

Feasibility of Arranging Pennies

Having identified the two valid triplets, the next step is to interpret these findings in terms of actual

arrangements.

Practical Distribution

Given 25 pennies:

- First arrangement: 3, 5, and 17 pennies in separate piles.

- Second arrangement: 5, 7, and 13 pennies in separate piles.

Each set satisfies the condition that each pile contains a different prime number of pennies and

collectively sum to 25.



Visualizing the Arrangement

Imagine three piles of coins:

- Arrangement 1:

- P
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