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COMPUTER SCIENCE — UNIT 3 · Advanced Data
Structures — Linked Lists, Stacks, Queues, Trees,
Graphs & Hashing
Topic 3.1 — Static and dynamic structures: arrays, stacks, queues, linked lists, trees, hash

tables and graph representations

Operations on stacks (LIFO) and queues (FIFO), inserting/deleting items in singly linked lists (with

next-pointer tables), constructing and traversing binary trees, populating hash tables and resolving
collisions, and representing weighted graphs as 2-D arrays for shortest-path problems.

2015 specification · current

Estimated time for entire question pack: ~1 h 54 min

Derived from the Unit 3 pace of ~1.5 min/mark, padded for written-prose answers (76 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

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

maps onto Topic 3.1 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 Q11 14

2 S18 Q1 8

3 S19 Q1 8

4 S19 Q6 8

5 S22 Q1 8

Q Source Max Mark

6 S23 Q1 8

7 S23 Q7 10

8 S24 Q1 8

9 S24 Q12 4

Total 76



PAGE 2 · SPECIFICATION REMINDER Computer Science · 3.1 · 2015 spec

Advanced Data Structures — Linked Lists, Stacks, Queues, Trees,

Graphs & Hashing — what the spec asks

WJEC GCE A Level Computer Science (from 2015) · Unit 3: Programming & System Development · Topic 3.1.

Stacks & queues

Stack: LIFO — push / pop at the top; used in call stacks,
undo, expression evaluation.

Queue: FIFO — enqueue at rear, dequeue at front; used

in print spoolers, BFS.

Implement using array + pointers (top, front, rear) or

linked list.

Detect underflow (empty) and overflow (full, for fixed-

size).

Linked lists

Each node holds data + next pointer; head pointer
marks the start.

Insert: update predecessor’s next pointer; cheap O(1)

once position is known.

Delete: bypass node by updating predecessor’s pointer.

Ordered list: traverse to find correct insert point; O(n)

search.

Binary trees

Each node has a key + left and right child pointers.

BST property: left subtree < node < right subtree.

Traversals: pre-order (root, L, R) — copy tree; in-order —

sorted output; post-order — delete.

Balanced tree gives O(log n) search; degenerate

(linked-list) gives O(n).

Hash tables

Hash function maps key → index in a fixed-size array.

Search / insert in O(1) average regardless of size,

provided low load factor.

Collision handling: open addressing (probing) or
chaining (linked list per slot).

Choose hash function to spread keys evenly; resize

when load factor too high.

Graphs & shortest paths

Vertices + edges; edges may carry weights (e.g.
distance, cost).

Adjacency matrix: 2-D array, cell [i][j] = edge weight, 0/

∞ if no edge.

Shortest-path algorithm finds min-cost route between
two vertices.

Don’t forget node-traversal cost if specified in the

question.

Arrays — 2-D and 3-D

myArray[row][col] indexes 2-D; myArray[i][j]
[k] indexes 3-D.

Update single element: assign directly to its index.

Often used to model grids, calendars, image data,

networks.

Memory grows as O(nd) where d is number of

dimensions.

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



PAGE 3 · CRIB SHEET Computer Science · 3.1 · 2015 spec

Advanced Data Structures — Linked Lists, Stacks, Queues, Trees,

Graphs & Hashing in one page

Quick-reference notes — revisit before each question.

Stack ops

push(x): top ← top + 1; arr[top] ← x.
pop(): x ← arr[top]; top ← top − 1; return
x.
Used for: call stack, undo, expression

evaluation, DFS.

Queue ops

enqueue(x): rear ← rear + 1; arr[rear] ← x.
dequeue(): x ← arr[front]; front ← front +
1; return x.
Used for: print spool, BFS, ticket lines.

Linked-list insert

Find predecessor P.
new.next ← P.next.
P.next ← new.
For an ordered list, traverse until

next.data > new.data.

Tree traversals

Pre-order: Root, L, R — copy tree.
In-order: L, Root, R — sorted output for
BST.
Post-order: L, R, Root — safely delete

tree.

Hash table

index = hash(key) MOD size.
O(1) average insert/search.
Collisions: chaining (linked list per slot)
or probing.

Resize when load factor > ~0.7.

Graph as 2-D array

adj[i][j] = weight of edge i→j, 0 if no
edge.
Symmetric for undirected graphs.
Diagonal = 0 (no self-loops).

Add per-node traversal cost only if
question states it.

Crib sheet — revision compilation for Computer Science Unit 3 Topic 1. Questions begin overleaf.



Question 1 WJEC S17 1500U30-1 · Q11 14 marks



Question 2 WJEC S18 1500U30-1 · Q1 8 marks



Question 3 WJEC S19 1500U30-1 · Q1 8 marks



Question 4 WJEC S19 1500U30-1 · Q6 8 marks



Question 5 WJEC S22 1500U30-1 · Q1 8 marks



Question 6 WJEC S23 1500U30-1 · Q1 8 marks



Question 7 WJEC S23 1500U30-1 · Q7 10 marks



Question 8 WJEC S24 1500U30-1 · Q1 8 marks



Question 8 (cont.) WJEC S24 1500U30-1 · Q1 8 marks



Question 9 WJEC S24 1500U30-1 · Q12 4 marks



END OF QUESTION PACK

9 questions · 76 marks · ~1 h 54 min
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 1 (3.1)

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


