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Understanding the pattern of the units digit in powers of 2 is a fundamental
aspect of modular arithmetic and number theory. When exploring the powers of
2, the last digit (or units digit) follows a specific recurring cycle. Given
that the units digit of 2788 is 6, the natural question arises: what is the
units digit of 27907 To answer this, we need to analyze the pattern of units

digits in powers of 2 and determine how these digits repeat, enabling us to
predict the units digit of higher powers efficiently.

The Pattern of Units Digits in Powers of 2

Observing the Units Digit in Initial Powers

Let's examine the units digits of the first several powers of 2:

o 2!

2 - units digit 2
2> = 4 - units digit 4

e 2’ =8 - units digit 8
2 =16 - units digit 6
e 2° =32 - units digit 2
e 2° = 64 - units digit 4
e 2’ =128 - units digit 8

e 2® = 256 - units digit 6

From this initial sequence, a clear pattern emerges in the units digit: 2, 4,
8, 6, then repeats.



The Repeating Cycle of Units Digits

The units digit of 2n follows a cycle of length 4:

- When n =1 (mod 4), units digit is 2.
- When n = 2 (mod 4), units digit is 4.
- When n = 3 (mod 4), units digit is 8.
- When n =0 (mod 4), units digit is 6.

This pattern repeats indefinitely because of the properties of modular
arithmetic and the cyclical nature of the units digit in powers of 2.

Determining the Units Digit of 2°*

Applying the Pattern to 2%

Given that the units digit of 288 is 6, and knowing the cycle, we can verify
this:

- Since 88

© (mod 4), the units digit should be 6.

This matches the provided information, confirming the pattern's correctness.

Implication of the Pattern

Because 88 = 0 (mod 4), then:

- 288 has a units digit of 6.

- The pattern indicates that every 4th power (when the exponent is divisible
by 4) ends with 6.

This understanding will now allow us to find the units digit of 290.

Finding the Units Digit of 2*°

Analyzing the Exponent 90

- 90 divided by
- Therefore, 90

gives: 90 + 4 = 22 remainder 2.
2 (mod 4).

n



Referring back to our cycle:
- When n = 2 (mod 4), the units digit is 4.

Thus, the units digit of 290 is 4.

Summary of the Pattern and Result

| Exponent (n) | n mod 4 | Units Digit of 2n |

|11 1]2]
| 2121 4]
| 31318
| 410616 |
|51 1]2]
R [ |
| 88 | O | 6 |
| 89 | 1| 2 |
| 90 | 2 | 4 |

This table confirms that the units digit of 290 is 4.

Conclusion and Final Answer

Using the pattern of units digits in powers of 2, and understanding the cycle
length, we can confidently determine that:

- The units digit of 288 is 6.
- The units digit of 290 is 4.

Therefore, the digit in the ones place of 290 is 4.

This exercise illustrates the power of modular arithmetic and pattern
recognition in solving seemingly complex problems with simple repetitive
cycles. Recognizing such cycles can dramatically simplify calculations
involving large exponents and provide quick, accurate results without
extensive computation.

Frequently Asked Questions

What is the pattern of the units digit of powers of
27

The units digit of powers of 2 repeats in a cycle of four: 2, 4, 8, 6, then



repeats.

Given that the units digit of 2788 is 6, how can we
determine the units digit of 27907

Since the units digit repeats every 4 powers, and 88 mod 4 is 0 (units digit
6), then 90 mod 4 is 2, so the units digit of 2790 is 8.

Why is the units digit of 2788 equal to 6?

Because 2788 falls at a position in the cycle where the units digit is 6,
specifically when the exponent is a multiple of 4.

How do you find the units digit of 2”n for any
positive integer n?

Identify the pattern cycle (2, 4, 8, 6) and determine n mod 4; the units
digit corresponds accordingly.

What is the units digit of 2790, given the cycle?

The units digit of 2790 is 8, since 90 mod 4 equals 2, matching the second
element in the cycle.

Can the pattern of units digits for powers of 2 be
used for large exponents?

Yes, because the pattern repeats every 4 powers, making it easy to determine
the units digit even for very large exponents.

What is the significance of knowing the units digit
in exponential calculations?

Knowing the units digit helps simplify calculations, especially in modular
arithmetic, and is useful for quick estimations or checks.

How does modular arithmetic assist in finding units
digits of powers?
Modular arithmetic reduces the exponent modulo the length of the pattern

cycle, allowing direct identification of the units digit without full
calculation.



Additional Resources

The Digit In The Ones Place Of 2788 Is 6. What Is The Digit In The Ones Place
of 27907

Understanding the patterns and properties of numbers, especially powers of
two, is a foundational aspect of number theory and mathematics education.
When examining the units digit-or the ones place—of powers of 2,
mathematicians and students alike notice recurring patterns that can be
deciphered through modular arithmetic and cyclic behavior. The seemingly
simple question—"If the units digit of 2788 is 6, what is the units digit of
27907?"—opens the door to exploring these patterns comprehensively. This
article aims to analyze this problem thoroughly, incorporating mathematical
principles, pattern recognition, and logical deduction to provide a detailed
understanding.

Understanding the Units Digit of Powers of 2

The Significance of Units Digits in Mathematics

The units digit of a number is the rightmost digit in its decimal
representation. For powers of integers, the units digit often exhibits cyclic
patterns, especially for bases with certain properties. Studying these
patterns allows mathematicians to predict the last digit of very large
exponents without performing cumbersome calculations.

For example, the units digit of powers of 2 repeats periodically every 4
powers:

|11 2] 2]
| 2] 4] 4|
| 3181 8]
| 4| 16 | 6 |
| 5132 2|
| 6 | 64 | 4 |
| 7 | 128

| 8 | 256

| .

From this table, it'’s clear that the units digit cycles every 4 powers: 2, 4,
8, 6, then repeating again.



The Cyclic Pattern of 2's Powers

The observed pattern for the units digit of 2”n is:

- When n =1 (mod 4), units digit is 2.
- When n = 2 (mod 4), units digit is 4.
- When n = 3 (mod 4), units digit is 8.
- When n =0 (mod 4), units digit is 6.

This cycle repeats indefinitely and is fundamental to solving problems
involving the units digit of powers of 2.

Analyzing the Given Information: The Units
Digit of 2788 1s 6

Confirming the Pattern at n=88

Given that the units digit of 2788 is 6, we can verify the pattern:

- Since 88 1is divisible by 4 (88 + 4

22), it follows that 88 = 0 (mod 4).
- According to the pattern, when n (

0 (mod 4), the units digit is 6.
This aligns perfectly with the established cyclic pattern, confirming that
the units digit of 2788 is indeed 6.

Implication of the Pattern

This confirmation is crucial because it affirms the cyclicity and consistency
of the pattern. Recognizing such regularities simplifies the process of
determining the units digit of large exponents, which otherwise would require
extensive calculation.

Determining the Units Digit of 2790



Applying the Pattern to n=90

Now, the core question arises: What is the units digit of 27907

- First, determine the congruence of 90 modulo 4:

90 + 4 = 22 with a remainder of 2, since 4 x 22 = 88, and 90 - 88 = 2.
Therefore, 90 = 2 (mod 4).

- According to the pattern, when n = 2 (mod 4), the units digit of 2”n is 4.

Hence, the units digit of 2790 is 4.

Summary of the Pattern Application

- For n =1 (mod 4): units digit is 2.
- For n = 2 (mod 4): units digit is 4.
- For n = 3 (mod 4): units digit is 8.
- For n = 0 (mod 4): units digit is 6.

Since 90 = 2 (mod 4), the units digit is 4.

Mathematical Underpinnings: Modular Arithmetic
and Cyclicity

Modular Arithmetic as a Tool

Modular arithmetic, often called "clock arithmetic," is a system of
arithmetic for integers where numbers "wrap around" upon reaching a certain
value—the modulus. It is particularly useful for analyzing repeating
patterns, like units digits.

In the context of powers of 2:

- We analyze the exponents modulo 4 because the units digit pattern repeats
every 4 powers.

- The pattern emerges because 2”n mod 10 (the units digit) exhibits this
periodic behavior.



The Connection to Euler’s Theorem

While Euler’s theorem states that for any integer a and modulus m (where a
and m are coprime), a”¢(m) = 1 (mod m), for the decimal system (mod 10), the
pattern of units digits for powers of 2 is more straightforward and directly
observable through cyclicity rather than Euler’s theorem. The key insight is
that the units digit of 2”n repeats with a period of 4 because:

- 271 = 2 (mod 10)
- 2"2 =4 (mod 10)
- 27°3 =8 (mod 10)
- 274 =6 (mod 10)
- 2”5 =2 (mod 10), and the cycle repeats.

This cycle is a practical example of modular arithmetic’s power in pattern
recognition.

Broader Implications and Applications

Pattern Recognition in Mathematics

The ability to identify cyclic patterns in powers of numbers is a powerful
skill with broad applications:

- Simplifies calculations involving large exponents.

- Aids in cryptography, where modular arithmetic underpins encryption
algorithms.

- Enhances understanding of number theory and its foundational principles.

Educational Significance

Teaching these concepts reinforces mathematical intuition and helps students
develop problem-solving skills. Recognizing such patterns emphasizes the
importance of modular arithmetic as a fundamental tool in various branches of
mathematics.

Real-World Applications

- Digital systems often rely on modular arithmetic for error detection and
correction.



- Computer science algorithms leverage cyclic patterns for efficient
computation.

- Financial models and simulations may use modular concepts for cyclical data
analysis.

Conclusion: The Final Answer and Reflection

Drawing on the well-established cyclic pattern of units digits in powers of
2, we have confidently deduced that:

- The units digit of 2788 is 6, consistent with the pattern for exponents
divisible by 4.

- For 2790, where the exponent leaves a remainder of 2 upon division by 4,
the units digit is 4.

Therefore, the units digit in the ones place of 2790 is 4.

This exploration underscores the elegance of mathematical patterns and the
importance of modular arithmetic in simplifying seemingly complex
calculations. Recognizing these recurring cycles not only streamlines
computational tasks but also deepens our understanding of the inherent order
within the realm of numbers. Whether applied in pure mathematics, computer
science, or everyday problem-solving, these principles exemplify the harmony
and predictability that underpin arithmetic operations.

In summary:

- The units digit of 2788 is 6, confirmed by the pattern cycle.
- The units digit of 2790 is 4, based on the pattern and modular analysis.

This analysis demonstrates the power of pattern recognition and modular
reasoning in solving problems efficiently and accurately—an essential skill
in mathematical literacy and beyond.
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