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Understanding how to convert decimal numbers to binary is an essential skill in computer
science, digital electronics, and programming. Whether you're a student learning about
number systems or a professional working with low-level coding, mastering the conversion
process allows you to interpret, manipulate, and optimize data effectively. In this
comprehensive guide, we will explore the process of converting the decimal number 6.25 to
binary, analyze various binary representations, and provide detailed explanations to help
you grasp the concepts thoroughly.

What Is Binary Number System?

Before diving into conversions, it's crucial to understand the binary number system's
fundamentals.

Definition and Significance

The binary system is a base-2 numeral system that uses only two digits: 0 and 1. It is the
foundation of digital electronics and computing because digital circuits are naturally suited
to two-state systems (on/off, high/low voltage).

Comparison with Decimal System

While the decimal system (base-10) uses ten digits (0-9), binary simplifies representation
and processing within electronic devices. For example:

- Decimal 6 is binary 110

- Decimal 25 is binary 11001

Converting Decimal Numbers to Binary

Converting a decimal number, especially one with a fractional part, involves two steps:
1. Convert the integer part to binary.
2. Convert the fractional part to binary.

Let's examine each step in detail for the number 6.25.



Step 1: Convert the Integer Part (6) to Binary

The integer part, 6, is converted by repeated division by 2:
-6 + 2 =3, remainder 0
-3+ 2 =1, remainder 1
-1+ 2 =0, remainder 1

Reading the remainders from bottom to top gives:
110

So, decimal 6 = binary 110.

Step 2: Convert the Fractional Part (.25) to Binary

The fractional part is converted by repeated multiplication by 2:
- Multiply 0.25 x 2 = 0.5 - integer part: 0
- Multiply 0.5 x 2 = 1.0 = integer part: 1

Stop when the fractional part becomes zero or after a desired precision:
- First fractional binary digit: 0 (from 0.25 x 2)
- Second fractional binary digit: 1 (from 0.5 x 2)

The fractional part (.25) in binary is 01.

Complete Conversion of 6.25 to Binary

Combining both parts:
- Integer part: 110
- Fractional part: .01

Thus, the binary representation of 6.25 is 110.01.

Analyzing the Given Multiple Choice Options

The question provides four options for representing 6.25 in binary:
-a.=0110.01

-b.=011.10

-c.=1110.01

-d. =0110.10



Let's analyze each to understand their correctness.

Option a. = 0110.01

- Removing leading zeros: 110.01
- This matches our conversion result of 110.01.
- Leading zeros do not affect the value, so 0110.01 is equivalent to 110.01.

Conclusion: Option a is correct.

Option b. = 011.10

- Binary 011.10 equals decimal:

- Integer part: 011 - 3

- Fractional part: .10 - 0.5 in decimal

- Total: 3 + 0.5 = 3.5, which is not 6.25.

Conclusion: Option b is incorrect.

Option c. = 1110.01

- Integer part: 1110 - decimal 14
- Fractional part: .01 - 0.25
- Total: 14 + 0.25 = 14.25, not 6.25.

Conclusion: Option c is incorrect.

Option d. = 0110.10

- Integer: 0110 » 6
- Fractional: .10 —» 0.5 in decimal
- Total: 6 + 0.5 = 6.5, not 6.25.

Conclusion: Option d is incorrect.

Understanding Binary Fractional Representation

Binary fractions are represented similarly to decimal fractions, but powers of 2 are used



instead of powers of 10.

Binary Fraction Place Values

- The first digit after the decimal point represents 1/2
- The second digit after the decimal point represents 1/4
- The third digit: 1/8, and so on.

For example:
-0.01 in binary = 0x1/2 + 1x1/4 =0 + 0.25 = 0.25
-0.10 in binary = 1x1/2 + 0x1/4 =05+ 0= 0.5

Why Understanding Binary Conversion Is
Important

Knowing how to convert between decimal and binary is fundamental in areas such as:
- Programming and debugging low-level code

- Designing digital circuits

- Understanding data encoding

- Working with networking protocols

- Performing efficient computations

Practical Applications of Binary Conversion

Converting decimal to binary isn't just an academic exercise; it has real-world implications:

Programming: Many programming languages internally use binary representations
of numbers.

Digital Electronics: Logic gates and digital circuits operate with binary signals.

Data Storage: Files and data are stored in binary form on computers.

Networking: IP addresses and network protocols rely on binary representations.



Tips and Tricks for Binary Conversion

- Always separate the integer and fractional parts before conversion.

- For the integer part, use repeated division by 2; for the fractional part, use repeated
multiplication by 2.

- Leading zeros do not change the value but may be used for formatting.

- Be aware of rounding errors when dealing with recurring fractions in binary.

Conclusion

Converting 6.25 to binary yields 110.01, which corresponds to option a, considering leading
zeros. Understanding this process involves converting the integer and fractional parts
separately, leveraging division and multiplication techniques, and recognizing how binary
fractions operate.

Mastering binary conversions enhances your ability to work efficiently in computing
environments and deepens your understanding of how digital systems process data.
Whether you're coding, designing hardware, or just exploring number systems, these skills
are invaluable.

Additional Resources

By understanding the conversion process and practicing with different numbers, you'll
become proficient in binary number representations, a foundational skill in digital
technology.

Frequently Asked Questions

How do you convert the decimal number 6.25 to binary?

To convert 6.25 to binary, convert the integer part (6) and the fractional part (0.25)
separately. The integer 6 in binary is 110. The fractional 0.25 is 0.01 in binary. Combining
these gives 110.01.


https://www.electronicdesign.com/technologies/test-amp-measurement/article/21806833/how-to-convert-decimal-to-binary
https://www.geeksforgeeks.org/convert-decimal-to-binary-in-python/
https://www.mathsisfun.com/binary-number-system.html

Which option correctly represents 6.25 in binary form?

Option a. 0110.01 correctly represents 6.25 in binary, where 0110 is 6 and .01 is 0.25.

Why is the binary representation of 6.25 written as
0110.01 instead of 110.01?

Leading zeros like in 0110.01 are often used for fixed-length binary representations for
clarity or formatting, but both 0110.01 and 110.01 represent the same value. The key is the
binary digits, not the leading zeros.

What are the steps to convert the fractional part 0.25
to binary?

Multiply 0.25 by 2: 0.25 x 2 = 0.5 (integer part 0). Then multiply the fractional part 0.5 by
2: 0.5 x 2 = 1.0 (integer part 1). Reading the bits from the integer parts gives 01, so 0.25
in binary is .01.

Among the options given, which binary representation
correctly matches 6.25?

Option a. 0110.01 is the correct binary representation for 6.25.

Additional Resources

Convert 6.25 To Binary is a fundamental skill in computer science and digital electronics,
bridging the gap between human-readable decimal humbers and machine-understandable
binary code. Understanding how to convert decimal fractions like 6.25 into binary is
essential for students, programmers, engineers, and anyone involved in digital systems, as
it underpins data representation, programming logic, and hardware design. This article
offers an in-depth exploration of converting 6.25 into binary, analyzing various formats, and
discussing the significance of these conversions through detailed explanations, step-by-
step processes, and comparative insights.

Understanding the Basics of Decimal to Binary
Conversion

Before diving into specific conversions, it’s important to grasp the fundamental process of
converting decimal numbers, especially fractional parts, into binary. Decimal numbers
consist of an integer part and a fractional part, separated by a decimal point. The
conversion involves two primary steps:

1. Converting the integer part to binary.



2. Converting the fractional part to binary.

Once both parts are converted, they are combined to form the complete binary
representation.

Converting the Integer Part

The integer part of 6.25 is 6.

To convert 6 to binary:

- Divide the number by 2 repeatedly, noting the remainder each time.
- Read the remainders in reverse order to get the binary equivalent.

Steps:

-6 + 2 =3, remainder 0
-3 +2=1, remainder 1l
-1+ 2=0, remainder1

Reading from bottom to top, the binary representation of 6 is 110.

Converting the Fractional Part

The fractional part is 0.25.

To convert 0.25 to binary:

- Multiply the fractional part by 2.

- The integer part of the result becomes the next binary digit.

- Repeat with the new fractional part until it reaches 0 or the desired precision.

Steps:
-0.25 x 2 = 0.5 - integer part = 0, fractional part = 0.5
-0.5 x 2 =1.0 - integer part = 1, fractional part = 0.0

Since the fractional part is now zero, the binary fractional part is 01.

Combining, the binary representation of 6.25 is 110.01.

Analyzing the Given Options and Their Binary
Equivalents

The question presents four options for the binary representation of 6.25:

a. 0110.01
b. 011.10



c. 1110.01
d. 0110.10

Let’s analyze each option in detail and identify their correctness relative to the conversion
process.

Option a: 0110.01

- Integer part: 0110
- Fractional part: .01

Breakdown:
- 0110 in binary equals 6 (leading zeros are often omitted, but they don’t affect the value).
- 0.01 in binary:

To verify:
- The fractional part 0.01 in binary is (from right to left):

0x21+1x%x22=0+0.25=0.25

- Result: The binary number 0110.01 corresponds to 6.25.
Conclusion: This is a correct binary representation of 6.25.
Features:

- Accurate and straightforward.

- Uses leading zeros, which may be optional depending on context.
Pros:

- Clear representation.

- Easy for computers to interpret.

Cons:
- Leading zeros might be considered unnecessary in some contexts.

Option b: 011.10

- Integer part: 011 - 3 in decimal.
- Fractional part: .10

Verification of fractional part:
-1x2714+0%x22=05+0=0.5

Hence, the number is 3.5, not 6.25.



Conclusion: This option does not represent 6.25; it represents 3.5.

Features:
- Incorrect for the target number.

Pros:
- Correct binary for 3.5.

Cons:
- Not relevant for 6.25 conversion.

Option c: 1110.01

- Integer part: 1110

Converted to decimal:
-1x8+1x4+1%x2+0x1=8+4+2+0=14

- Fractional part: .01 = 0.25 (as previously calculated)
- Total value: 14 + 0.25 = 14.25, which is not 6.25.

Conclusion: Incorrect for representing 6.25.

Option d: 0110.10

- Integer part: 0110 - 6
- Fractional part: .10

Calculating fractional:
-1x271+0%x22=05+0=0.5

Total value:
-6 + 0.5 = 6.5, which is not 6.25.

Conclusion: Incorrect for 6.25.



Summary of Correct Conversion

From the above analysis, Option a: 0110.01 is the correct binary representation of 6.25.
This aligns perfectly with the conversion process:

- Integer: 6 = 110

- Fraction: 0.25 - 01

Combined: 110.01

Note that leading zeros are optional; the core binary value remains 110.01.

Extended Discussion: Variations and Related
Binary Formats

While the straightforward binary conversion of 6.25 results in 110.01, many applications
require representing numbers in different formats, such as fixed-point or floating-point
representations.

Fixed-Point Representation

In fixed-point formats, a specific number of bits are allocated for the integer and fractional
parts. For example, an 8-bit fixed-point system with 4 bits for the integer and 4 bits for the
fraction would represent 6.25 as:

- Integer: 0110 (6)
- Fraction: 01 (0.25)

Combined: 0110.01

Pros:

- Simple to implement.

- Efficient for specific numerical ranges.
Cons:

- Limited dynamic range.
- Not suitable for very large or very small numbers without reconfiguration.

Floating-Point Representation

In floating-point systems (e.g., IEEE 754), numbers are stored with a sign, exponent, and



mantissa. For 6.25:
- The binary form would be normalized as 1.1001 x 22.
- The exponent and mantissa are stored in specific bits.

This format allows for a wide range of values but is more complex.

Implications and Applications of Binary
Conversion

Understanding how to convert decimal fractions to binary is crucial for various domains:

- Computer Programming: Floating-point arithmetic relies on binary representations.

- Digital Electronics: Hardware logic often processes binary data directly.

- Data Storage: Files and databases convert decimal data to binary for storage efficiency.
- Networking: IP addresses, subnet masks, and other data are represented in binary.

The ability to perform these conversions accurately ensures precision and efficiency across
technological fields.

Conclusion

Converting 6.25 to binary exemplifies fundamental principles of number systems and digital
data representation. The correct binary form, 110.01, accurately captures both the integer
and fractional parts of the number. Among the options provided, only option a (0110.01)
aligns with this conversion process, reaffirming the importance of understanding binary
arithmetic. Whether for educational purposes, software development, or hardware design,
mastering decimal-to-binary conversions is indispensable. As technology advances, these
foundational skills continue to underpin innovations in computing and digital
communication, emphasizing their enduring relevance.
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