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Top Mistakes in Binary

This guide by FutureLogic Education explains the ten most common mistakes students
make in binary questions during IGCSE Computer Science exams. Knowing these pitfalls
before exam day can make a real difference to your marks.

Mistake 1 — Forgetting Place Values

One of the most common errors is not having the 8-bit place values memorised. Without
them, conversions become slow and error-prone under exam pressure. Always write the
place values above your binary number before you begin.

128 64 32 16 8 4 2 1
1 0 1 0 0 1 0 0

EXAM TIP: Memorise: 128 64 32 16 8 4 2 1 — write them above every binary number.

Teacher note: Ask students to recite the place values from memory before any conversion exercise.
Make it automatic — it takes seconds in an exam and prevents the most common errors.

Mistake 2 — Mixing Up Bytes and Bits

Students frequently muddle the three fundamental units of data size. A bit is a single binary
digit (0 or 1). A nibble is 4 bits. A byte is 8 bits and is the standard unit for storing one
character.

EXAM TIP: 1 byte = 8 bits. 1 nibble = 4 bits. Do not confuse them in exam answers.

Teacher note: Memory hook for students: "a Byte is Bigger" — capital B in KB, MB, GB always
means bytes, not bits.
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Mistake 3 — Incorrect Binary Addition

Students forget to carry when adding binary numbers. The rules are simple but the carry step
is where marks are lost. Always write the carry digit above the next column — never track it

mentally.
Sum Result Carry
0+0 0 0
0+1 1 0
1+1 0 1 « carry
1+1+1 1 1 — carry
EXAM TIP: Write carry digits above the column. Never do it in your head.

Teacher note: Give students a worked column-by-column example on the board. Insist they show
carries clearly — examiners award method marks for this.

Mistake 4 — Forgetting Overflow Rules

Overflow occurs when the result of a binary addition is too large to be stored in the available
number of bits. The extra bit is lost, giving an incorrect result. For example, adding 11111111
+ 00000001 in 8 bits wraps to 00000000.

EXAM TIP: If there is a carry out of the most significant bit, overflow has occurred.

Teacher note: Overflow is a regular exam question. Students should be able to identify it, state that
it has occurred, and explain why the result is incorrect.
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Mistake 5 — Not Showing Working

IGCSE examiners award method marks for correct working, even if the final answer is wrong.
Students who write only the answer risk losing all marks if it is incorrect. Always show division
steps, remainders, and place value calculations.

EXAM TIP: Show every step. A wrong answer with correct method can still earn marks.

Teacher note: Reinforce this in every practice session. If a student gets a wrong answer but showed
correct working, use it as a positive example of picking up method marks.
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Mistake 6 — Confusing Denary and Binary

Under exam pressure, students sometimes apply denary (base-10) rules to binary — for
example, thinking that 1 + 1 = 2 in binary. Always pause and confirm which number system
the question is asking for before starting.

EXAM TIP: Read the question carefully. Confirm: is this binary or denary?

Teacher note: A quick warm-up activity: give students a mix of binary and denary additions and ask
them to identify which is which before solving. Builds the habit of checking.

Mistake 7 — Messing Up Two's Complement

Two's complement is used to represent negative numbers in binary. The two-step process is
easy to rush — students often forget to add 1, or add 1 before inverting. The order matters.

Step Action Example (00101100)
1 Invert all bits 11010011
2 Add 1 to the result 11010100

EXAM TIP: Invert all bits first, then add 1. Never reverse the order.

Teacher note: Two's complement comes up regularly in higher-mark questions. Drill the two steps
until they are automatic. A worked example table helps.
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Mistake 8 — Incorrect Hexadecimal Conversion

Each hexadecimal digit represents exactly 4 binary bits (one nibble). To convert binary to
hex, split into groups of 4 from the right, then convert each group independently. For
example: 10110111 - 1011 (B) and 0111 (7) - B7.

EXAM TIP: Split binary into nibbles of 4. Convert each nibble to hex separately.

Teacher note: Students often try to convert the whole binary number at once. Teach the split-first
approach and make sure they can recall hex digits A—F.

Mistake 9 — Forgetting Leading Zeros

Cambridge IGCSE mark schemes often require a full 8-bit answer. If your result is 101, the
expected answer is 00000101. Omitting leading zeros can cost marks even when the value is
correct. Always pad to the bit length the question specifies.

EXAM TIP: Always pad binary answers to the full 8-bit length unless told otherwise.

Teacher note: A simple check habit: after writing the answer, count the bits. If it is fewer than 8, add
leading zeros. One mark lost here is easily avoided.

Mistake 10 — Panicking During Binary Questions

Binary questions in IGCSE Computer Science are almost always method-based — they
reward systematic, step-by-step working rather than instant recall. Students who panic tend
to skip steps and make careless errors. Take a breath, write your place values, and work
column by column.

EXAM TIP: Stay calm. Write place values. Work step-by-step. Check your answer.

Teacher note: Remind students before mock exams: binary questions are designed to be
methodical. A student who works slowly and carefully will outscore one who rushes every time.
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FutureLogic Quick-Reference Tips

O Write place values above every binary number.
Start every conversion with: 128 64 3216 842 1

O Show carries clearly.
Write carry digits above the column — never track them mentally.

O Always check bit length.
Count your bits. Pad with leading zeros to reach 8 bits.

O Practise conversions daily.
Ten minutes a day builds the speed and accuracy exams demand.

O Do not rush.
Slow, careful, and correct beats fast and wrong every time.
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