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GCE A LEVEL — COMPUTER SCIENCE UNIT 3 QUESTION PACK

1500U30-1 · 2015 spec Unit 3 Topic 3 · A2 unit, first sat 2017, 100 marks, 2h paper

REVISE.wales

COMPUTER SCIENCE — UNIT 3 · Algorithms — Sorts,
Searches, Recursion & Big-O Complexity
Topic 3.3 — Algorithm design, dry-running, recursion vs iteration, time complexity and

growth rates

Writing bubble, quick and merge sort algorithms in pseudo-code, designing iterative and recursive

solutions, dry-running algorithms with trace tables, debugging flowchart errors, and analysing
time/space complexity in Big-O notation including O(1), O(log n), O(n), O(n²) and O(n³) growth.

2015 specification · current

Estimated time for entire question pack: ~4 h

Derived from the Unit 3 pace of ~1.5 min/mark, padded for written-prose answers (160 marks over 20 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

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

maps onto Topic 3.3 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 Q6 9

2 S17 Q8 4

3 S17 Q9 6

4 S18 Q6 6

5 S18 Q9 8

6 S18 Q10 13

7 S19 Q5 8

8 S19 Q9 10

9 S19 Q10 6

10 S19 Q12 7

Q Source Max Mark

11 S22 Q2 8

12 S22 Q4 8

13 S22 Q5 8

14 S22 Q11 9

15 S23 Q5 8

16 S23 Q12 9

17 S24 Q4 8

18 S24 Q5 8

19 S24 Q9 8

20 S24 Q11 9

Total 160



PAGE 2 · SPECIFICATION REMINDER Computer Science · 3.3 · 2015 spec

Algorithms — Sorts, Searches, Recursion & Big-O Complexity — what

the spec asks

WJEC GCE A Level Computer Science (from 2015) · Unit 3: Programming & System Development · Topic 3.3.

Algorithm definition

Finite sequence of unambiguous steps that solves a
problem.

Has input(s), output(s), is deterministic, and

terminates.

Can be expressed in pseudo-code, flowchart, structured

English or programming language.

Same problem may have many algorithms with

different efficiency.

Iteration vs recursion

Iteration: explicit loops (FOR / WHILE / REPEAT) — uses
constant stack space.

Recursion: function calls itself with smaller input until

a base case.

Recursive solutions are elegant for divide-and-conquer

(quicksort, tree walks).

Iterative solutions are usually faster and avoid stack-

overflow risk on large inputs.

Sorting algorithms

Bubble sort: swap adjacent out-of-order pairs; O(n2)

worst case.

Insertion sort: shift each element into the sorted prefix;

O(n2) worst case.

Quicksort: pick pivot, partition, recurse; O(n log n)

average, O(n2) worst.

Merge sort: split, recurse, merge; O(n log n) guaranteed.

Searching algorithms

Linear search: scan from start; works on unsorted data;

O(n).

Binary search: requires sorted array; halve search range

each step; O(log n).

Maintain first, last, mid pointers; terminate on

match or first > last.

Binary search is dramatically faster: 1,000,000 items in

∼20 steps.

Big-O complexity

O(1) — constant time; e.g. array index lookup.

O(log n) — logarithmic; e.g. binary search.

O(n) — linear; e.g. one pass over a list.

O(n log n) — e.g. quicksort, merge sort average.

O(n2), O(n3) — nested loops over the data.

Dry-running & debugging

Trace table: one column per variable + outputs; one row

per iteration.

Step line-by-line, updating values as the algorithm

dictates.

Spots infinite loops, off-by-one errors, missing updates,

wrong conditions.

When flowchart shows wrong logic, write a corrected

pseudo-code version.

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



PAGE 3 · CRIB SHEET Computer Science · 3.3 · 2015 spec

Algorithms — Sorts, Searches, Recursion & Big-O Complexity in one

page

Quick-reference notes — revisit before each question.

Pseudocode template

Declare variables and types.
FOR / WHILE / REPEAT loops indented.
IF / THEN / ELSE for selection.
Use clear identifiers and end-markers

(end while, next i).

Bubble sort

FOR i = 0 to n−2
 FOR j = 0 to n−i−2
  IF a[j] > a[j+1] THEN swap a[j], a[j+1]

O(n2) worst, O(n) best (with swap flag).

Binary search

first ← 0; last ← n−1
REPEAT
 m ← (first + last) DIV 2
 IF target < a[m] THEN last ← m−1 ELSE

first ← m+1
UNTIL a[m] = target
O(log n)

Quicksort

Pick pivot.
Partition: everything ≤ pivot to its left,

everything > pivot to its right.
Recurse on each side.

Average O(n log n); worst O(n2) on

already-sorted input.

Big-O quick map

Single loop ⇒ O(n).
Loop halving range ⇒ O(log n).

Nested loop ⇒ O(n2).

Triple-nested loop ⇒ O(n3).

Const work, no loop ⇒ O(1).

Dry-run discipline

One row per loop iteration.
Column per variable + output column.

Tick condition outcomes as you go.
Stop on the cycle that fails — that’s the
bug.

Crib sheet — revision compilation for Computer Science Unit 3 Topic 3. Questions begin overleaf.



Question 1 WJEC S17 1500U30-1 · Q6 9 marks



Question 2 WJEC S17 1500U30-1 · Q8 4 marks



Question 3 WJEC S17 1500U30-1 · Q9 6 marks



Question 4 WJEC S18 1500U30-1 · Q6 6 marks



Question 5 WJEC S18 1500U30-1 · Q9 8 marks



Question 6 WJEC S18 1500U30-1 · Q10 13 marks



Question 7 WJEC S19 1500U30-1 · Q5 8 marks



Question 8 WJEC S19 1500U30-1 · Q9 10 marks



Question 9 WJEC S19 1500U30-1 · Q10 6 marks



Question 10 WJEC S19 1500U30-1 · Q12 7 marks



Question 11 WJEC S22 1500U30-1 · Q2 8 marks



Question 12 WJEC S22 1500U30-1 · Q4 8 marks



Question 13 WJEC S22 1500U30-1 · Q5 8 marks



Question 14 WJEC S22 1500U30-1 · Q11 9 marks



Question 15 WJEC S23 1500U30-1 · Q5 8 marks



Question 16 WJEC S23 1500U30-1 · Q12 9 marks



Question 17 WJEC S24 1500U30-1 · Q4 8 marks



Question 18 WJEC S24 1500U30-1 · Q5 8 marks



Question 19 WJEC S24 1500U30-1 · Q9 8 marks



Question 20 WJEC S24 1500U30-1 · Q11 9 marks



END OF QUESTION PACK

20 questions · 160 marks · ~4 h
Source: WJEC A2 Computer Science Unit 3 (1500U30-1), Summer 2017–2024, COVID gap

Curated for WJEC Computer Science 2015 spec A2 Unit 3 — Topic 3 (3.3)

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


