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COMPUTER SCIENCE — UNIT 4 · Number
Representation — Binary, Two’s Complement &
Floating Point
Topic 4.6 — Binary arithmetic, two’s complement, hexadecimal, arithmetic shifts, floating-

point normalisation and rounding/truncation errors

Converting between denary, binary, hexadecimal and two’s complement; performing arithmetic

shifts on signed binary; subtraction by complementation; sign-and-magnitude vs two’s

complement; encoding real numbers in floating-point with separate mantissa and exponent fields,

normalising and decoding them; and analysing truncation vs rounding errors.

2015 specification · current

Estimated time for entire question pack: ~1 h 52 min

Derived from the Unit 4 pace of ~1.5 min/mark, padded for written-prose answers (75 marks over 9 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive topic question pack, not a single

mock paper. It contains every question from the WJEC A2 Unit

4 papers (Summer 2017 – Summer 2024, COVID gap) that

maps onto Topic 4.6 of the 2015 specification.

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working. A

calculator is allowed where useful.

All question content is © WJEC CBAC Ltd. and reproduced for revision

purposes.

For Examiner’s use only

Q Source Max Mark

1 S17 Q5 7

2 S17 Q6 10

3 S18 Q6 6

4 S18 Q7 5

5 S19 Q4 9

Q Source Max Mark

6 S22 Q5 10

7 S23 Q5 8

8 S23 Q6 6

9 S24 Q8 14

Total 75



PAGE 2 · SPECIFICATION REMINDER Computer Science · 4.6 · 2015 spec

Number Representation — Binary, Two’s Complement & Floating

Point — what the spec asks

WJEC GCE A Level Computer Science (from 2015) · Unit 4: Computer Architecture, Data, Communication &
Applications · Topic 4.6.

Hex ↔ binary ↔ denary

1 hex digit = 4 binary bits (nibble); group from the right.

Hex digits: 0–9, A=10, B=11, ..., F=15.

Convert via binary as a bridge if either direct

conversion is unclear.

Always state the base on the answer: 12310, 7B16.

Two’s complement

Most significant bit is the sign bit (1 = negative).

Negate: invert all bits then add 1.

Range for n bits: −2n−1 to 2n−1−1.

Subtraction A − B ≡ A + (−B) using two’s complement of
B.

Arithmetic shifts

Left shift by 1 ≡ multiply by 2; right shift by 1 ≡ divide by
2.

Arithmetic right shift preserves the sign bit (fills with

the sign).

Logical right shift fills with 0 (wrong for negative
numbers).

Can overflow on left shift if a 1 is shifted out of the sign

bit.

Floating-point format

Real numbers stored as mantissa × 2exponent.

Both mantissa and exponent in two’s complement of

fixed widths.

Binary point conventionally just after the leftmost

mantissa bit.

Normalised form: leading bits 01 (positive) or 10

(negative) — maximises precision.

Truncation vs rounding

Truncation: chop off the extra bits/digits — biased
towards smaller magnitude (towards zero).

Rounding: pick the nearest representable value —

smaller average error.

Absolute error = |actual − stored|.

Relative error = |actual − stored| / |actual|.

Common pitfalls

Forgetting to add 1 after inversion in two’s complement.

Sign-extending wrongly on shifts.

Mis-counting bits in floating-point conversions.

Confusing logical and arithmetic shifts.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »



PAGE 3 · CRIB SHEET Computer Science · 4.6 · 2015 spec

Number Representation — Binary, Two’s Complement & Floating

Point in one page

Quick-reference notes — revisit before each question.

Two’s comp negate

1. Invert all bits.
2. Add 1.
e.g. 0000 0111 (+7) → 1111 1000 + 1 = 1111
1001 (−7).

Hex ↔ binary

1 hex digit = 4 bits.
Group bits in 4s from the right.
e.g. 5A = 0101 1010.

Subtraction

A − B ≡ A + (−B).
Negate B with two’s comp, then add
normally.
Discard carry-out from the sign-bit

column.

Floating-point

Mantissa × 2exponent.

Both in two’s complement.
Normalise: leading bits 01 (+) or 10 (−).
Bigger exponent → bigger magnitude.

Shift effects

L1 = ×2 · L2 = ×4 · L3 = ×8
R1 = ÷2 · arith R preserves sign.
Overflow if a 1 shifts past the sign bit.

Error types

Absolute error = |true − stored|.
Relative error = absolute / |true|.
Truncation worse (biased to zero);
rounding fairer.

Crib sheet — revision compilation for Computer Science Unit 4 Topic 6. Questions begin overleaf.



Question 1 WJEC S17 1500U40-1 · Q5 7 marks



Question 2 WJEC S17 1500U40-1 · Q6 10 marks



Question 2 (cont.) WJEC S17 1500U40-1 · Q6 10 marks



Question 3 WJEC S18 1500U40-1 · Q6 6 marks



Question 4 WJEC S18 1500U40-1 · Q7 5 marks



Question 4 (cont.) WJEC S18 1500U40-1 · Q7 5 marks



Question 5 WJEC S19 1500U40-1 · Q4 9 marks



Question 5 (cont.) WJEC S19 1500U40-1 · Q4 9 marks



Question 6 WJEC S22 1500U40-1 · Q5 10 marks



Question 6 (cont.) WJEC S22 1500U40-1 · Q5 10 marks



Question 7 WJEC S23 1500U40-1 · Q5 8 marks



Question 8 WJEC S23 1500U40-1 · Q6 6 marks



Question 8 (cont.) WJEC S23 1500U40-1 · Q6 6 marks



Question 9 WJEC S24 1500U40-1 · Q8 14 marks



END OF QUESTION PACK

9 questions · 75 marks · ~1 h 52 min
Source: WJEC A2 Computer Science Unit 4 (1500U40-1), Summer 2017–2024, COVID gap

Curated for WJEC Computer Science 2015 spec A2 Unit 4 — Topic 6 (4.6)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


