
A Two Digit Number Is Written At Random. Determine
The Posibility That The Number Is A Multiple Of 5

A Two Digit Number Is Written At Random. Determine The Possibility
That The Number Is A Multiple Of 5

Understanding probability is fundamental in mathematics, particularly when dealing with random selections
from a set of outcomes. When we are asked to find the probability that a randomly selected two-digit number
is a multiple of 5, we need to carefully analyze the set of possible outcomes and identify those that satisfy
the given condition. This involves understanding the properties of two-digit numbers, the concept of multiples
of 5, and the principles of calculating probability.

Defining the Sample Space: All Two-Digit Numbers

What Are Two-Digit Numbers?
Two-digit numbers are integers that range from 10 to 99, inclusive. These numbers are characterized by:
- A tens digit that is at least 1 (since numbers less than 10 are single-digit).
- A units (ones) digit that can be any digit from 0 to 9.

Counting the Total Number of Two-Digit Numbers
To determine the total number of outcomes in the sample space, we need to count all integers from 10 through
99.

- The smallest two-digit number is 10.
- The largest two-digit number is 99.

Number of two-digit numbers = (99 - 10) + 1 = 90.

Therefore, the sample space contains 90 outcomes: {10, 11, 12, ..., 99}.

Identifying Favorable Outcomes: Two-Digit Numbers That Are
Multiples of 5

Understanding Multiples of 5
A multiple of 5 is any number that can be expressed as 5 × n, where n is an integer. In decimal notation, a number
is divisible by 5 if and only if its last digit (units digit) is either 0 or 5.

Listing All Two-Digit Multiples of 5
To find all two-digit numbers divisible by 5, we can list numbers from 10 to 99 whose last digit is 0 or 5.



- Numbers ending with 0: 10, 20, 30, 40, 50, 60, 70, 80, 90
- Numbers ending with 5: 15, 25, 35, 45, 55, 65, 75, 85, 95

Total two-digit multiples of 5:
- 9 numbers ending with 0
- 9 numbers ending with 5

Total favorable outcomes = 9 + 9 = 18.

Calculating the Probability

Probability Formula
Probability (P) of an event is given by:

\[ P(\text{event}) = \frac{\text{Number of favorable outcomes}}{\text{Total number of outcomes in the
sample space}} \]

In this case:

\[ P(\text{number is a multiple of 5}) = \frac{18}{90} \]

Simplifying the Fraction
Divide numerator and denominator by their greatest common divisor (which is 18):

\[ \frac{18}{90} = \frac{18 \div 18}{90 \div 18} = \frac{1}{5} \]

Therefore, the probability that a randomly selected two-digit number is a multiple of 5 is 1/5 or 20%.

Additional Insights and Variations

Considering Different Sets of Numbers
- If the selection was from all integers (including 1-digit and 3-digit numbers), the probability would change.
- For example, selecting from 1 to 100, the total outcomes would be 100, and the favorable outcomes would
be those ending with 0 or 5 within that range.

Probability in Real-Life Contexts
Understanding such probabilities can be useful in various real-life scenarios, such as:
- Estimating chances in games involving numbers.
- Analyzing patterns in datasets.
- Developing algorithms that depend on numerical properties.

Summary and Conclusion



In conclusion, when selecting a two-digit number at random from the set {10, 11, 12, ..., 99}, the probability
that the number is a multiple of 5 is precisely 1/5. This outcome is derived from identifying all two-digit
multiples of 5 and dividing their count by the total number of two-digit numbers.

Understanding how to approach such problems involves:
- Clearly defining the sample space.
- Recognizing the property that characterizes favorable outcomes.
- Counting the total and favorable outcomes accurately.
- Applying the probability formula and simplifying where possible.

Such problems reinforce fundamental concepts in probability theory and demonstrate the importance of
systematic reasoning and enumeration in solving mathematical questions.

Frequently Asked Questions

What is the total number of two-digit numbers from 10 to 99?

There are 90 two-digit numbers, ranging from 10 to 99 inclusive.

How many two-digit numbers are multiples of 5?

There are 18 two-digit multiples of 5, which are 10, 15, 20, ..., 95.

What is the probability of randomly selecting a two-digit number that is a
multiple of 5?

The probability is the number of favorable outcomes divided by total outcomes, which is 18/90 = 1/5.

How do you determine if a two-digit number is a multiple of 5?

A two-digit number is a multiple of 5 if its last digit is either 0 or 5.

What is the probability expressed as a percentage that a randomly chosen
two-digit number is a multiple of 5?

It is 20% because (18/90) 100 = 20%.

Are all two-digit numbers ending with 0 or 5 multiples of 5?

Yes, all two-digit numbers ending with 0 or 5 are multiples of 5.

If a two-digit number is selected at random, what is the likelihood it is not a
multiple of 5?

The likelihood is 72/90 or 4/5, since 72 out of 90 numbers are not multiples of 5.

Can the probability of selecting a two-digit multiple of 5 be simplified?

Yes, the probability simplifies to 1/5.
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Introduction

Probability, a fundamental branch of mathematics, offers tools to quantify the likelihood of various events
occurring under uncertainty. One common problem in elementary probability involves selecting a number at
random from a well-defined set and determining the probability that it satisfies a particular property.

In this context, we explore the question: A two-digit number is written at random. Determine the possibility
that the number is a multiple of 5. This problem is more than an academic exercise; it illustrates core principles
of probability, combinatorics, and number theory, serving as a pedagogical cornerstone for understanding how
to approach similar problems involving discrete uniform distributions.

This article aims to thoroughly examine this problem, delving into the set definitions, counting techniques, and
calculations required to arrive at an accurate probability. The analysis will also consider potential
variations, such as different ranges and different divisibility criteria, providing comprehensive insights into the
problem's structure and solution.

Defining the Sample Space

The Set of Two-Digit Numbers

The first step in any probability problem involving random selection is to clearly define the sample space—the
set of all possible outcomes.

- Two-digit numbers are those integers from 10 through 99, inclusive.
- Total number of such numbers: \(99 - 10 + 1 = 90\).

Hence, the sample space \(S\) contains 90 elements:

\[
S = \{10, 11, 12, \dots, 98, 99\}
\]

Each number in \(S\) is equally likely to be selected if the selection is at random with uniform probability.

Assumptions

- Uniform probability distribution: Each two-digit number is equally likely to be chosen.
- Random selection: The process is unbiased, with no preference for any particular number within the set.

Under these conditions, the probability of an event \(E\) is given by:

\[
P(E) = \frac{\text{Number of favorable outcomes}}{\text{Total outcomes in the sample space}}
\]

Our task reduces to counting the number of two-digit numbers divisible by 5 and dividing by 90.

Identifying Favorable Outcomes: Multiples of 5 Among Two-Digit Numbers

Characteristics of Multiples of 5

A number is a multiple of 5 if and only if its last digit is either 0 or 5. This divisibility rule simplifies the
identification process.

- Last digit 0 or 5: Ensures divisibility by 5.



Listing the Two-Digit Multiples of 5

Let's explicitly identify all two-digit numbers with last digit 0 or 5:

- Numbers ending with 0: 10, 20, 30, 40, 50, 60, 70, 80, 90
- Numbers ending with 5: 15, 25, 35, 45, 55, 65, 75, 85, 95

Total favorable outcomes:

\[
\text{Number ending with 0} = 9
\]
\[
\text{Number ending with 5} = 9
\]
\[
\text{Total favorable outcomes} = 9 + 9 = 18
\]

Verifying the List

The list confirms that there are 18 two-digit numbers divisible by 5, which are:

\[
\{10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95\}
\]

Note: A quick check ensures that all these numbers lie within the 10 to 99 range.

Calculating the Probability

Given the total sample space of 90 numbers and 18 favorable outcomes, the probability \(P\) that a randomly
selected two-digit number is a multiple of 5 is:

\[
P = \frac{18}{90} = \frac{1}{5} = 0.2
\]

Expressed as a percentage, this is 20%.

---

Deeper Analysis and Variations

While the straightforward calculation yields a simple result, deeper considerations and potential variations
can enrich understanding.

1. Probabilities with Different Ranges

- Three-digit numbers: If the problem extends to three-digit numbers (100-999), the analysis would change
accordingly.
- Including or excluding boundary numbers: For instance, if the range was 11 through 99, the count of
favorable outcomes would adjust.

2. Non-Uniform Selection

In cases where the selection process isn't uniform, probability calculations would demand weighted
considerations based on the likelihood of selecting specific numbers.



3. Divisibility by Other Numbers

The methodology applies to other divisibility criteria, such as multiples of 3, 4, or 7, with adjustments in the
counting process.

4. Probabilistic Distributions Beyond Uniformity

In real-world applications, the assumption of uniform distribution may not hold. For example, in certain data
sets, some numbers may be more prevalent, affecting the probability calculations.

---

Additional Considerations

Edge Cases and Common Misconceptions

- Counting errors: It is crucial to verify that all identified numbers meet the criteria and lie within the specified
range.
- Inclusive vs exclusive bounds: Ensuring bounds are correctly set (e.g., 10 to 99 inclusive).
- Divisibility rules: Remembering that divisibility by 5 depends solely on the last digit simplifies the counting
process.

Teaching and Pedagogical Implications

This problem offers an excellent example for teaching fundamental probability concepts, such as:

- Sample space enumeration
- Favorable outcome counting
- The use of divisibility rules
- Simplification of fractions

---

Conclusion

The probability that a two-digit number written at random is a multiple of 5 is \(\frac{1}{5}\) or 20%. This
outcome results from straightforward enumeration based on divisibility criteria and uniform probability
assumptions.

This problem underscores the importance of clear set definitions, careful counting, and understanding divisibility
rules in probability calculations. It also demonstrates how simple numerical properties can be leveraged to
solve seemingly complex questions efficiently.

Beyond its theoretical interest, such problems cultivate critical thinking and analytical skills applicable in
various mathematical and real-world contexts, from data analysis to decision-making under uncertainty.

In summary:

- Total two-digit numbers: 90
- Two-digit multiples of 5: 18
- Probability: \(\boxed{\frac{18}{90} = \frac{1}{5}}\)

This effective approach exemplifies how foundational mathematical principles serve as robust tools for
analyzing probabilistic scenarios involving discrete, equally likely outcomes.
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