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Understanding the distribution of integers based on divisibility criteria is
a fundamental aspect of number theory and can have practical applications in
areas such as cryptography, computer science, and mathematical problem-—
solving. In this detailed article, we explore the gquestion: How many integers
from 1 to 1,000 are divisible by 30 but not by 16? We will analyze this
problem step-by-step, incorporating mathematical concepts like least common
multiples (LCM), divisibility rules, and set theory to arrive at an accurate
answer.

Understanding the Problem Statement

The primary goal is to determine the count of integers within the range 1 to
1,000 that satisfy two conditions simultaneously:

1. The number is divisible by 30.
2. The number is not divisible by 16.

Expressed mathematically, we are looking for the size of the set:
S ={ne [1, 1000] | n divisible by 30 and n not divisible by 16 }

To solve this, we'll first find all numbers divisible by 30 within the range
and then exclude those that are also divisible by 16.

Mathematical Foundations and Approach

Before diving into calculations, it's essential to understand some number
theory principles:

— Divisibility: A number n is divisible by d if n mod d = 0.

— Least Common Multiple (LCM): The smallest number divisible by two integers
a and b.

— Counting multiples: For a positive integer k, the count of multiples of k
within 1 to N is (N/kuJ.

Our approach involves:
— Enumerating multiples of 30 within 1 to 1000.

— Counting how many of these are also multiples of 16.
— Subtracting these from the total to get the final count.



Finding Multiples of 30 from 1 to 1000

Since we are interested in numbers divisible by 30, we first determine how
many such numbers are there between 1 and 1,000.

Calculation:

Number of multiples of 30 up to 1,000:

\ [

\text{Count} = \left\1lfloor \frac{1000}{30} \right\rfloor
\1

\ [

\frac{1000}{30} \approx 33.33

\1

Therefore,

\ [

\text {Count} = 33

\]

List of multiples of 30 from 1 to 1000:

30, 60, 90, 120, 150, 180, 210, 240, 270, 300, 330, 360, 390, 420, 450, 480,

510, 540, 570, 600, 630, 660, 690, 720, 750, 780, 810, 840, 870, 900, 930,
960, 990

Identifying Multiples of Both 30 and 16

Next, we need to identify which of these multiples are also divisible by 16.
These are the numbers that we must exclude from our total.

Key concept:

— The numbers divisible by both 30 and 16 are divisible by their least common
multiple (LCM).

Calculating LCM of 30 and 16:
— Prime factorization:

- 30 =2 x 3 x5
- 16 = 274

— LCM takes the highest powers of all prime factors:
- LCM = 274 x 3 x 5 =16 x 3 x 5 =16 x 15 = 240
Thus, LCM(30, 16) = 240.

Implication:



— Any number divisible by both 30 and 16 must be divisible by 240.

Counting Multiples of 240 in 1 to 1000

Now, count how many multiples of 240 are between 1 and 1,000:

\ [
\left\1lfloor \frac{1000}{240} \right\rfloor
\1

Calculating:

\ [
\frac{1000}{240} \approx 4.16
\1

Thus, the multiples are:

- 240 (1 x 240)
— 480 (2 x 240)
- 720 (3 x 240)
- 960 (4 x 240)

Total of 4 numbers.

These are the numbers divisible by both 30 and 16.

Calculating the Final Count

Now, we can determine the number of integers between 1 and 1,000 that are
divisible by 30 but not by 16:

\ [

\text{Total divisible by 30} - \text{Total divisible by both 30 and 16} = 33
- 4 = 29

\1

Final answer:

\ [
\boxed{29}
\1

There are 29 integers between 1 and 1,000 that are divisible by 30 but not
divisible by 16.



Summary of the Step-by-Step Solution

- Counted all multiples of 30 within 1 to 1,000: 33.

— Calculated LCM of 30 and 16: 240.

- Counted how many multiples of 240 are within 1 to 1000: 4.

— Subtracted the numbers divisible by both 30 and 16 from total multiples of
30: 29.

Additional Insights and Related Problems

Understanding such divisibility problems enhances problem-solving skills in
mathematics and computer science. Here are some related topics and problems
to explore:

— Divisibility rules: How to quickly determine if a number is divisible by
certain integers.

- LCM and GCD calculations: Methods like Euclidean algorithm for GCD and
prime factorization for LCM.

— Inclusion-Exclusion Principle: A fundamental combinatorial approach to
count elements in overlapping sets.

— Counting multiples in arbitrary ranges: Extending the problem to ranges
other than 1 to 1,000.

— Applications in algorithms: Use cases in programming for filtering datasets
based on divisibility criteria.

Conclusion

In conclusion, through systematic analysis and applying fundamental number
theory concepts, we found that 29 integers from 1 to 1,000 are divisible by
30 but not by 16. This type of problem demonstrates the power of mathematical
reasoning in counting and set theory, providing insights that are widely
applicable across various fields, including programming, cryptography, and
mathematical research.

By mastering these techniques, you can efficiently solve similar problems
involving divisibility, multiples, and set operations, enriching your
mathematical toolkit for tackling diverse challenges.

Meta Summary:

- Total numbers divisible by 30 between 1 and 1,000: 33

— Numbers divisible by both 30 and 16 (i.e., divisible by 240): 4
— Numbers divisible by 30 but not by 16: 29

This detailed exploration not only provides the answer but also educates on
the underlying principles involved, enabling a deeper understanding of
divisibility and counting techniques.



Frequently Asked Questions

How many integers from 1 to 1,000 are divisible by 30
but not by 167

There are 20 integers between 1 and 1,000 that are divisible by 30 but not by
16.

What is the method to find numbers divisible by 30
but not by 16 from 1 to 1,000°?

First, find all multiples of 30 within 1 to 1,000, then exclude those that
are also multiples of the least common multiple of 30 and 16, which is 240.
Count the remaining numbers.

Why is the least common multiple (LCM) of 30 and 16
important in this problem?

Because numbers divisible by both 30 and 16 are multiples of their LCM, 240.
Excluding these multiples ensures we count only numbers divisible by 30 but
not by 16.

How do you calculate the total numbers divisible by
30 from 1 to 1,0007?

Divide 1,000 by 30, which gives approximately 33.33. So, there are 33
multiples of 30 between 1 and 1,000.

How many numbers between 1 and 1,000 are divisible by
2407

Since 240 divides into 1,000 only 4 times (240, 480, 720, 960), there are 4
multiples of 240 in that range.

Additional Resources
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This intriguing question combines fundamental concepts of number theory,
particularly divisibility, with logical reasoning to determine how many
integers within a specified range meet particular divisibility criteria.
Exploring this problem not only sharpens our understanding of mathematical
principles such as least common multiples (LCM) and prime factorization but
also demonstrates practical problem-solving strategies applicable in various
fields, including computer science, cryptography, and data analysis. In this
article, we thoroughly analyze the problem, break down the steps involved,
explore relevant concepts, and provide a comprehensive solution to determine
how many integers from 1 to 1,000 are divisible by 30 but not by 16.



Understanding the Problem

At its core, the problem asks: How many integers between 1 and 1,000 are
divisible by 30 but not divisible by 16? To address this, we need to
understand what it means for a number to be divisible by another and how to
count such numbers efficiently.

Divisibility rules are fundamental in number theory:

— A number n is divisible by k if n mod k = 0, i.e., dividing n by k leaves
no remainder.

— The problem involves two divisibility conditions:

1. The number is divisible by 30.

2. The number is not divisible by 16.

The key is to count the numbers satisfying the first condition and then
exclude those that also satisfy the second.

Breaking Down the Problem

Step 1: Count numbers divisible by 30 between 1 and
1000

— Since the numbers divisible by 30 are multiples of 30, they are of the
form:

30, 60, 90, ..., up to the largest multiple of 30 less than or equal to
1,000.

— To find the total count, determine the maximum multiple of 30 less than or
equal to 1,000:

\ [

\text{Maximum multiple} = \left\lfloor \frac{1000}{30} \right\rfloor
\1

— Calculating:

\

\frac{1000}{30} \approx 33.33

\1]

— Therefore, the largest multiple is 30 33 = 990.
— The count of multiples of 30 from 1 to 1,000:

\ [
\boxed{33}
\]

Step 2: Identify which of these are divisible by 16



- Now, among these 33 numbers, we need to exclude those divisible by 16.
— To find which multiples of 30 are also divisible by 16, we look for numbers
that are divisible by both 30 and 16.

Finding Common Divisibility: LCM Approach

Understanding the LCM of 30 and 16

— To determine if a number is divisible by both 30 and 16, it must be
divisible by their least common multiple (LCM).
— Prime factorization helps find the LCM:

— \ (30 = 2 \times 3 \times 5\)
-\ (16 = 274\)

- The LCM takes the highest powers of prime factors:

\ [

\text {LCM} (30, 16) = 274 \times 3 \times 5 = 16 \times 3 \times 5 = 16 \times
15 = 240

\1

- So, any number divisible by both 30 and 16 must be divisible by 240.

Step 3: Count multiples of 240 between 1 and 1000

— Find the multiples of 240 up to 1,000:

\ [

\left\1lfloor \frac{1000}{240} \right\rfloor
\]

- Calculation:

\ [

\frac{1000}{240} \approx 4.16

\]

— Largest multiple:

\ [

240 \times 4 = 960

\]

— Therefore, the multiples of 240 (divisible by both 30 and 16) are:
\ [

240, 480, 720, 960

\]

— Count of such numbers:



Calculating the Final Count

— Total numbers divisible by 30:

— Numbers divisible by both 30 and 16 (i.e., multiples of 240):

\ [
4

\]

— To find numbers divisible by 30 but not by 16, subtract the overlapping
counts:

\ [
33 - 4 = 29
\]

Answer: There are 29 integers between 1 and 1,000 that are divisible by 30
but not divisible by 16.

Summary and Insights

Key Takeaways

— The problem showcases the importance of understanding divisibility, prime
factorization, and the use of LCM in counting problems.

- Efficient counting involves identifying the relevant multiples and then
excluding those that meet additional criteria.

— Prime factorization simplifies the process of finding common divisibility
conditions.

Features of the Approach

— Clarity: Breaking down the problem into manageable steps makes complex
problems approachable.

— Mathematical Rigor: Using LCM ensures accurate counting when multiple
divisibility conditions are involved.

— Efficiency: Instead of checking each number individually, calculations are



performed mathematically, saving time and effort.

Pros and Cons of the Methodology

Pros:

— Precise and systematic approach.
— Scalable to larger ranges or different divisibility conditions.
— Demonstrates fundamental number theory concepts.

Cons:

- Requires understanding of prime factorization and LCM.
— Might be less intuitive for beginners unfamiliar with these concepts.
— Assumes familiarity with floor functions and basic arithmetic operations.

Conclusion

The problem of determining how many integers from 1 to 1,000 are divisible by
30 but not by 16 is an excellent illustration of applying fundamental
mathematical principles to solve real-world counting problems. By leveraging
prime factorization and the concept of least common multiples, we concluded
that 29 such integers exist within the specified range. This method
exemplifies the power of mathematical reasoning and provides a blueprint for
tackling similar problems involving multiple divisibility constraints.
Whether for academic purposes, competitive exams, or practical data analysis,
understanding these concepts enhances problem-solving skills and deepens
comprehension of number theory.
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