
H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 01

Ethics, impact and laws

01  Four impact perspectives

Social: communication, digital divide, accessibility, wellbeing

Ethical: privacy, fairness, intellectual property, accountability

Legal: relevant law and triggering facts

Economic: productivity, jobs, reskilling, costs, Industry 4.0

02  Stakeholders and evaluation

Identify who benefits and who bears the cost

Action → mechanism → consequence explains the impact.

Compare short-term and longer-term effects

Recommend an action linked to the identified harm

03  Professional conduct

Integrity: honesty, impartiality, confidentiality, attribution

Full responsibility: consequences, risks, limitations

Competence: skills, knowledge, continued learning

Professionalism: standards and responsible expertise

04  Law selection

CMA: authorisation, access, modification, interference

POFMA: online false statement of fact; public-interest condition for
directions

POHA: harassment, threats, stalking, doxxing; relevant conditions

PDPA: organisations handling identifiable personal data

05  Personal data and duties

Identifiability: alone or with other accessible information

Accountability, Notification, Consent, Purpose Limitation

Accuracy, Protection, Retention Limitation, Transfer Limitation

Access & Correction; Breach Notification. Portability: school handout marks
commencement pending.

06  Worked example & exam traps

Stock sensors detect wear → planned maintenance → less downtime.

Benefit: more output. Cost: equipment and staff retraining.

Secret customer monitoring: identify privacy concern and relevant facts.

Ethical concern does not automatically prove a legal breach.

CAUSE AND EFFECT

Sensor detects wear

↓

Maintenance before failure

↓

Less downtime; more output

CHAPTER 01

Ethics, impact &
laws
Understand • Apply • Check

ANSWER ROUTE

Issue → fact → consequence

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 02

Data representation and character encoding

01  Bits and place value

Bit, nibble, byte; 1 nibble = 4 bits

Bases 2, 10 and 16; digits allowed in each

Digit contribution = digit × base to position

Unsigned n-bit range: 0 through 2ⁿ-1

02  Conversion routes

Binary/hex to denary: sum weighted digits

Denary to binary/hex: repeated division and reverse remainders

Binary ↔ hex: one four-bit group per hex digit

Fixed width: preserve leading zeroes and label the base

03  Conversion algorithms

Input contract: integer quantity or digit string

Iterative state: quotient, remainder, output

Recursive state: smaller quotient and returned text

Hex-string mapping: digit → nibble → concatenation

04  Computing applications

Decimal: human-facing quantities

Binary: digital data and instructions

Hex: compact addresses and RGB notation

Same value, different representation; storage versus display

05  Characters and encoding

ASCII: 7-bit codes, 128 characters

Unicode: code points across scripts and symbols

UTF-8: variable-length byte encoding

ord and chr: code point ↔ Python character

06  Worked example & exam traps

45 in base 10 = 0010 1101 in base 2 = 2D in base 16.

2 × 16 + 13 = 45; 0A in hex = 0000 1010 in binary.

ord('A') = 65; chr(65) = 'A'. Code point is not a byte sequence.

Avoid: code point = encoded bytes; Unicode always 16 bits

SAME VALUE, THREE BASES

Denary: 45

↓

Binary: 0010 1101

↓

Hexadecimal: 2D

CHAPTER 02

Data representation
Understand • Apply • Check

ANSWER ROUTE

Place value → conversion → check

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 03

Validation, verification, check digits and testing

01  Validation versus verification

Validation: specified acceptable-data rules

Verification: faithful copying or repeated entry

Both can accept data from an incorrect original source

true 72 → typed 27 → range check passes

02  Choose a validation check

Presence versus existence

Type versus range

Length versus format

State field → exact rule → reason; preserve textual identifiers

03  Check-digit calculation

Identify data digits and check character

Order, weights, weighted sum, modulus

Complement and special mappings: 0 or X where specified

Append or compare; follow the question’s exact scheme

04  Validation algorithm

Establish length before indexing

Check characters before numeric conversion

Calculate expected check character

Distinguish invalid format from incorrect check digit

05  Testing and debugging

Normal, boundary, erroneous inputs

Input → expected outcome → test purpose

Syntax versus runtime versus logic errors

Trace variables and conditions; handle expected exceptions

06  Worked example & exam traps

12345 with weights 6,5,4,3,2: weighted sum = 50.

50 mod 11 = 6; check character = 11 - 6 = 5 → 123455.

Marks 0-100: 0 and 100 accepted; -1 and 101 rejected.

Avoid: check digit corrects errors or detects every error

WEIGHTED MOD-11 EXAMPLE

Digits 12345

↓

Weighted sum 50 → remainder 6

↓

Append 5 → 123455

CHAPTER 03

Validation & testing
Understand • Apply • Check

ANSWER ROUTE

Rule → calculation → expected
result

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 04

Database foundations, keys and integrity

01  Database model

Database versus DBMS

Table/relation, row/record/tuple, field/attribute

Domain: permitted values; schema versus current data

DBMS benefits and costs; data independence

02  Choosing identifiers

Candidate: unique and minimal

Primary: chosen candidate, unique and non-null

Composite: several attributes

School secondary/alternate: unchosen candidate

03  Linking tables

Foreign key → referenced key

Entity integrity versus referential integrity

Repeated foreign keys can represent legitimate relationships

Null only where permitted; do not infer uniqueness from sample rows

04  Redundancy and inconsistency

Same descriptive fact stored repeatedly

Update anomaly: conflicting copies

Insertion anomaly: cannot record one fact independently

Deletion anomaly: removing a row loses another needed fact

05  Transactions and data care

Atomicity: all-or-nothing change

Consistency: defined integrity rules

Isolation: controlled concurrent interaction

Durability: committed change survives failure; backup versus archive

06  Worked example & exam traps

Student(StudentID PK); Course(CourseID PK).

Enrolment(StudentID FK, CourseID FK): pair can be its PK.

One student on two courses repeats a valid FK, not a duplicate enrolment.

Avoid: repeated value always redundant; foreign key always unique

VALID FOREIGN-KEY LOOKUP

Enrolment.CourseID = C2

↓

Find Course.CourseID = C2

↓

Referenced course exists

CHAPTER 04

Database
foundations
Understand • Apply • Check

ANSWER ROUTE

Key → relationship → integrity

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 05

Normalisation and ER diagrams

01  Read the scenario

What does one row represent?

Entity facts versus relationship facts

Business rules establish keys and cardinalities

Keep every required attribute through decomposition

02  Functional dependencies

Determinant → dependent

A determines B does not mean B determines A

Partial: proper part of composite key determines non-key fact

Transitive: key → intermediate non-key fact → another non-key fact

03  Normal-form progression

UNF: repeating group

1NF: atomic values, identifiable rows

2NF: remove partial non-key dependencies

3NF: remove relevant transitive non-key dependencies

04  ER relationships

Read both directions

1:1, 1:M, M:N; cardinality versus optionality

Foreign key on many side for 1:M

Resolve M:N with linking entity and appropriate key

05  Worked decomposition

Order header plus repeating products

Flatten one row per order-product pair

Separate Orders, Product and OrderLine

Separate Customer; Quantity remains on OrderLine

06  Worked example & exam traps

OrderLine key: (OrderID, ProductID); Quantity depends on the pair.

ProductID → ProductName is partial: put it in Product.

OrderID → CustomerID → CustomerName: separate Customer.

Avoid: smaller tables automatically mean 3NF; names automatically identify

REMOVE A TRANSITIVE FACT

OrderID → CustomerID

↓

CustomerID → CustomerName

↓

Store name in Customer

CHAPTER 05

Normalisation &
ERD
Understand • Apply • Check

ANSWER ROUTE

Dependency → decomposition →
ERD

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 06

SQL and working with SQLite

01  Decode the requested result

One row represents what?

Required columns and source tables

Conditions, grouping and order

Order count versus total quantity; preserve meaningful duplicates

02  Read and filter

SELECT, FROM, aliases

WHERE: comparisons, Boolean conditions, BETWEEN, IN, LIKE

NULL: IS NULL and IS NOT NULL

ORDER BY direction and tie-breaker where required

03  Join and aggregate

Match the intended key pairs

INNER JOIN versus LEFT JOIN

COUNT(*), COUNT(column), SUM, AVG, MIN, MAX

GROUP BY forms groups; HAVING filters groups

04  Define and change data

CREATE: types, primary/foreign keys, constraints

INSERT: columns and values

UPDATE and DELETE: identify affected rows with WHERE

DROP removes a table; foreign-key enforcement on the connection

05  Python and SQLite

Connect → parameterised execute

Fetch one/all rows; no match behaviour

Commit changes where needed; close connection

Placeholders bind values; one-item tuple needs a comma

06  Worked example & exam traps

Customers A and B; only A has 2 orders. Keep both with LEFT JOIN.

GROUP BY customer key; COUNT(OrderID) yields A:2, B:0.

COUNT(*) would count B’s unmatched joined row as 1.

Avoid: COUNT(*) for zero child count; WHERE for aggregate totals

LEFT JOIN AND CHILD COUNT

Customers A, B; orders A, A

↓

Join while retaining B

↓

COUNT(OrderID): A=2, B=0

CHAPTER 06

SQL & SQLite
Understand • Apply • Check

ANSWER ROUTE

Rows → joins → groups → result

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 07

NoSQL theory

01  Start with the requirement

Shape of records and changing attributes

Relationships and reporting needs

Read/write patterns and volume

Integrity, consistency and availability needs

02  Relational strengths

Tables and explicit schema

Keys and relationships

Joins for varied reports

Transaction support for related updates

03  NoSQL models

Key-value: key lookup

Document: fields, nested objects and arrays

Wide-column: appropriate distributed keyed workloads

Graph: nodes, edges and relationship traversal

04  Address a design difficulty

Varied product attributes → flexible documents

Read nested details together → embedding

Large workload → suitable partitioning

Failure tolerance → suitably configured replication

05  Tradeoffs and vocabulary

Vertical: strengthen a machine; horizontal: add machines

Flexible schema still needs validation

Repeated embedded facts complicate updates

Product-dependent transactions, querying and scaling

06  Worked example & exam traps

Book document: title + author. Shoe document: size + colour.

Different fields fit varied catalogue items; validate required fields.

Embedding can simplify reads; duplicated facts still need consistent
updates.

Avoid: NoSQL has no structure/transactions; always faster; SQL cannot
scale

DOCUMENT EXAMPLE

Book: title + author

↓

Shoe: size + colour

↓

Different fields; validate both

CHAPTER 07

NoSQL theory
Understand • Apply • Check

ANSWER ROUTE

Requirement → feature → tradeoff

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 08

Network foundations, hardware and architectures

01  Network purpose and scope

Share data, services and devices

Benefits: access, communication, central administration

Costs: equipment, management, outages and exposure

LAN, WAN, internetwork, Internet and intranet

02  Communication ingredients

Sender, receiver, message

Transmission medium

Protocol: agreed format and exchange rules

Simplex, half-duplex and full-duplex

03  Hardware decisions

NIC: network interface

Hub/repeater: repeat or regenerate signals

Switch: LAN frame forwarding by destination MAC

Router: next hop between IP networks; access point bridges wireless
clients

04  Logical architecture

Client requests; server provides

Central permissions and backup

Peer can request and provide resources

Compare cost, administration and service availability

05  Links and topology

Copper: cost, distance and interference

Fibre: capacity, distance and electromagnetic interference

Wireless: mobility, range and shared medium

Star, mesh, bus, ring; identify actual failure consequences

06  Worked example & exam traps

Laptop → access point → switch → router → remote server.

Switch forwards LAN frames; router connects IP networks.

Client-server: central control; server failure can disrupt its service.

Avoid: Internet = Web; peer-to-peer = physical mesh; switch = router

REMOTE REQUEST PATH

Laptop → AP → switch

↓

Router → other IP networks

↓

Remote server

CHAPTER 08

Network
foundations
Understand • Apply • Check

ANSWER ROUTE

Requirement → device →
consequence

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 09

OSI and TCP/IP layers

01  Purpose of layers

Defined responsibilities

Uses service below; provides service above

Protocol communication between corresponding entities

Standard interfaces enable interoperability and modular change

02  OSI seven layers

Application: network services

Presentation and Session: representation and dialogue

Transport: process delivery; Network: addressing/routing

Data link: frames; Physical: signals

03  School TCP/IP five layers

Application combines OSI upper three

Transport and Network/Internet

Data link and Physical remain separate

Four-layer references combine the lower pair; name the model

04  Encapsulation

Application message

TCP segment with ports/sequence information

IP packet with host/network addressing

Link frame with local addressing/trailer → signals

05  Journey through a router

Remove incoming frame

Read/process IP information and choose route

Construct outgoing frame

Ordinary routing preserves endpoint IPs; link addresses change

06  Worked example & exam traps

Web data → TCP segment → IP packet → link frame → signals.

Router removes old frame and builds a frame for the next link.

Without NAT, endpoint IPs remain; local link addresses change.

Avoid: remote server MAC needed locally; all transport protocols reliable

ENCAPSULATE FOR A LINK

Application data

↓

TCP segment → IP packet

↓

Link frame → signals

CHAPTER 09

OSI & TCP/IP layers
Understand • Apply • Check

ANSWER ROUTE

Layer → function → encapsulation

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 10

IP addressing, subnetting and switching

01  IPv4 structure

32 bits in four octets

Prefix fixes network bits; remainder is host bits

Mask: leading ones then zeroes

Private: 10/8, 172.16/12, 192.168/16; NAT translates internal addresses.

02  Subnet calculation

Host bits = 32 - prefix

Network = address AND mask

Broadcast = same network, all host bits one

Ordinary usable range and 2^(host bits) - 2; stated exceptions

03  Delivery decision

Compare local network portions

Local target: next-hop host MAC

Remote target: gateway MAC, remote IP destination

ARP resolves local next-hop IPv4 address to MAC

04  Addressing variations

Classful A/B/C defaults; explicit CIDR takes precedence

VLSM: fit groups into aligned non-overlapping blocks

IPv6: 128 bits, hex groups, one double-colon compression

IP versus MAC versus transport port; ICMP versus IGMP

05  Switching comparison

Circuit: reserved resources and setup

Packet: addressed units sharing capacity

Variable delay, loss and reordering

Alternative routes possible, not compulsory for every packet

06  Worked example & exam traps

196.168.10.23/22 → mask 255.255.252.0; 10 host bits.

Network 196.168.8.0; broadcast 196.168.11.255.

Usable: 196.168.8.1 to 196.168.11.254; 1022 hosts.

Avoid: same first three octets always same subnet; 196.168 is private

A /22 CROSSES AN OCTET

196.168.10.23/22

↓

Third-octet block: 8 to 11

↓

1024 addresses; 1022 hosts

CHAPTER 10

IP, subnets &
switching
Understand • Apply • Check

ANSWER ROUTE

Prefix → mask → network → hosts

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 11

TCP, UDP, checksums and application protocols

01  TCP versus UDP

Both transport protocols with ports

TCP: connection state, reliable ordered byte stream

UDP: datagrams without its own delivery/order guarantee

Choose by loss, delay and ordering requirements

02  TCP lifecycle

Establish: SYN → SYN+ACK → ACK

Separate sequence and acknowledgement fields

ACK: next byte expected; retransmission and ordering

Flow control and taught FIN/ACK termination patterns

03  Checksum and parity

Corruption versus loss versus reordering

Add fixed-width words with end-around carry

Complement sender sum; receiver includes checksum

Pass does not guarantee correctness; parity detects odd flips

04  Address configuration

DHCP: IP, mask, gateway and DNS information; server port 67, client port
68.

Discover → Offer → Request → Acknowledge

Lease, renewal, expiry and release distinctions

Static reservation versus dynamic pool

05  Application services

DNS (53): resolver, cache, hierarchy, authoritative answer.

HTTP (80) / HTTPS (443): request/response; HTTPS uses TLS.

SMTP (25) sends; POP3 (110) / IMAP (143) retrieve or manage mail.

FTP transfers files; control port 21. Secure variants can use other ports.

06  Worked example & exam traps

4-bit checksum: 1101 + 1011 = 11000 → 1000 + 1 = 1001.

Complement 1001 → 0110 checksum; 1001 + 0110 = 1111.

Receiver complement = 0000: no error detected, not proof of no error.

Avoid: DNS leases IPs; SYN-ACK is only ACK; checksum fixes loss

FOUR-BIT CHECKSUM

1101 + 1011 = 11000

↓

Wrap carry: 1000 + 1 = 1001

↓

Flip bits: checksum 0110

CHAPTER 11

TCP, UDP &
protocols
Understand • Apply • Check

ANSWER ROUTE

Sequence → calculation → purpose

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 12

Python Chapter 1 - algorithms and problem solving

01  Decode the contract

Input types and valid domain

Return versus print versus mutate

Output shape: count, value, tuple or list

All matches, ties, duplicates and required order

02  Decompose and abstract

Decomposition splits tasks; abstraction retains relevant detail.

Pattern recognition finds similarities; generalise a reusable solution.

Modular functions separate responsibilities with clear inputs and outputs.

Incremental development: implement and test a small version, then
extend.

03  Choose state

Counter, sum or product

Current minimum/maximum

Result collection

Give each variable a meaning that remains true after updates

04  Express the algorithm

Sequence, selection and iteration

Clear pseudocode and bounds

Derive steps before Python syntax

Avoid unnecessary sorting or input mutation

05  Verify the solution

Normal and smallest valid input

Empty input where allowed

Equality, negative values, ties and duplicates

Check all requested functions, outputs and demonstrations

06  Worked example & exam traps

All longest in ['a','cat','dog']: find max length 3, then collect ties.

Result ['cat','dog']; returning only 'cat' misses a requirement.

For a maximum, start from an existing item when the input is nonempty.

Avoid: first match for all; maximum initialised to 0 for negative-only input

KEEP ALL LONGEST WORDS

['a', 'cat', 'dog']

↓

Maximum length = 3

↓

Return ['cat', 'dog']

CHAPTER 12

Algorithms &
problem solving
Understand • Apply • Check

ANSWER ROUTE

Contract → state → steps → tests

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 13

Python Chapter 2 - types, expressions and I/O

01  Types and values

int, float, bool and str

Identifier versus arithmetic quantity

Literal value versus textual representation

Type conversion and possible failure

02  Names and assignment

Valid, case-sensitive identifiers

Right-hand expression evaluated first

Name binding and reassignment

Tuple unpacking; simultaneous swap

03  Operators

Arithmetic and precedence

Division versus floor division

Remainder consistent with quotient

Boolean operations and short-circuit guards

04  Input and output

input returns a string

print: separator and ending

Escapes: newline, tab and backslash

Format precision versus minimum field width

05  Libraries and bounds

Imports and qualified calls

sqrt, floor, ceil and pi

randint includes both endpoints

randrange excludes stop; random in [0, 1)

06  Worked example & exam traps

-7 // 3 = -3 and -7 % 3 = 2; -7 = (-3 × 3) + 2.

3661 seconds → 1 hour, 1 minute, 1 second using // and %.

input of 12 is text; int converts it before numeric arithmetic.

Avoid: ^ means power; formatting increases accuracy; upper list index =
length

FLOOR DIVISION CHECK

-7 // 3 = -3

↓

-7 % 3 = 2

↓

(-3 × 3) + 2 = -7

CHAPTER 13

Types, expressions
& I/O
Understand • Apply • Check

ANSWER ROUTE

Expression → value → type

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 14

Python Chapter 3 - control statements

01  Boolean decisions

Translate strict versus inclusive comparison

Parentheses and precedence

if/elif/else: first matching branch

Separate if statements can execute several branches

02  Loop choice

for: traverse iterable or known range

while: repeat while a condition holds

range start/stop/step; excluded stop

Zero iterations and final failed condition

03  Loop state

Counters start at 0

Sums start at 0; products at 1

Flags record conditions

Sentinels end processing; test before adding when excluded

04  Nested control flow

Outer versus inner responsibility

Row accumulator versus grand total

break exits nearest loop; continue skips iteration

return exits the function, including loops

05  Validation and termination

Convert safely; catch expected exception

Apply range after successful conversion

Change controlling state or return on success

Avoid hiding unrelated errors with broad exception handling

06  Worked example & exam traps

Sum input 3, 5, -1 with sentinel -1 → total 8.

Test sentinel before accumulation; first input -1 → total 0.

Nested loops: reset row total inside outer loop, grand total outside.

Avoid: wrong reset level; premature return; condition never changes

EXCLUDE THE SENTINEL

Inputs: 3, 5, -1

↓

Add 3; add 5; stop at -1

↓

Total = 8

CHAPTER 14

Control statements
Understand • Apply • Check

ANSWER ROUTE

Condition → update → termination

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 15

Python Chapter 4 - functions and recursion

01  Function interface

Definition versus call

Parameter versus argument

Return value versus printed output

None when no value returned; tuple for multiple results

02  Scope and shared objects

Local binding per invocation

Module-level global binding

Reading versus shadowing versus global rebinding

Mutating shared object versus rebinding local parameter

03  Recursive design

State the valid input domain

Base case and base result

Recursive step makes progress

Combine the smaller result correctly

04  Call stack

One frame per unfinished invocation

Arguments/local values and continuation

Descent pauses the caller

Unwinding resumes the most recent unfinished caller

05  Compare and translate

Recursive relation → initial iterative result

Number of updates and bounds

Clarity, call overhead and stack space

RecursionError when depth becomes excessive

06  Worked example & exam traps

fact(3) = 3 × fact(2); fact(2) = 2 × fact(1); fact(1) = 1.

Returns unwind: 1 → 2 → 6. These base rules give 3 calls.

A function with only print(6) displays 6 but returns None.

Avoid: return n before inner call finishes; unreachable base; wrong base
value

FACTORIAL UNWIND

fact(1) returns 1

↓

fact(2) returns 2 × 1 = 2

↓

fact(3) returns 3 × 2 = 6

CHAPTER 15

Functions &
recursion
Understand • Apply • Check

ANSWER ROUTE

Base → smaller call → returned
result

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 16

Python Chapter 5 - strings and text files

01  String model

Immutable sequence of characters

Positive and negative indices

Slice start/stop/step; stop excluded

Index out of range versus forgiving slice bounds

02  String operations

Case conversion and replacement return new values

find: position 0 succeeds; -1 absent

split with separator versus whitespace split

strip/rstrip and join; retain meaningful spaces

03  Representation and comparison

Text identifier preserves leading zeroes

Lexicographic versus numeric order

ord/chr and character processing

isdigit is broader than ASCII digits

04  File interface

r reads; w creates/truncates; a appends

read, readline and readlines

Empty string at EOF versus blank line

with closes file; write needs explicit newline

05  Read-process-write

Establish format, header and delimiter rules

Skip only permitted blank records

Parse text and convert numeric fields

Accumulate result; format and save exact output

06  Worked example & exam traps

'Ann,17\n' → rstrip('\n') → split(',') → ['Ann','17'].

int(fields[1]) → 17. write('Ann,18\n') saves the newline explicitly.

readline() returns '' at EOF; a blank line can be '\n'.

Avoid: line[:-1] blindly; split comma for unrestricted quoted CSV

PARSE A SIMPLE RECORD

'Ann,17\n'

↓

Remove newline; split ','

↓

['Ann','17'] → name, int age

CHAPTER 16

Strings & text files
Understand • Apply • Check

ANSWER ROUTE

Read → parse → process → write

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.
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Python Chapter 6 - arrays, lists and dictionaries

01  Choose a collection

School array: indexed, typically fixed and homogeneous

Python list: dynamic mutable sequence

Dictionary: key → value mapping

Match structure to access and output requirements

02  List operations

append versus extend

insert, replace, remove and pop

Membership searches values

Mutation methods may return None; preserve required order

03  References and copies

Assignment: same object

Shallow copy: new outer container

Nested objects may still be shared

Fresh row per grid row prevents aliasing

04  Two-dimensional data

Row/column convention and bounds

Rows, columns and two diagonals

Neighbours: candidate coordinates then bounds

Simultaneous updates use old grid and a separate new grid

05  Dictionaries

Unique hashable keys

Insert/update/delete and lookup

Missing key: KeyError versus get fallback

Frequency count, maximum count and distinct tied outputs

06  Worked example & exam traps

a = [1,2]; b = a; b.append(3) → both names see [1,2,3].

c = a[:] makes a new outer list; nested objects can remain shared.

Fresh grid rows: [[0]*3 for _ in range(2)] creates two separate rows.

Avoid: list = list.append(...); repeated row reference; dictionary membership
tests values

TWO NAMES, ONE LIST

a = [1,2]; b = a

↓

b.append(3)

↓

a and b both show [1,2,3]

CHAPTER 17

Lists, arrays &
dictionaries
Understand • Apply • Check

ANSWER ROUTE

Representation → operation →
state

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.
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Python Chapter 7 - object-oriented programming

01  Object model

Class versus object/instance

Attributes store state

Methods define behaviour

self is receiving instance, not an attribute

02  Construction and state

__init__ initialises instance

Instantiate then call methods

Instance state versus class attributes

Mutable class-level value can be shared unintentionally

03  Encapsulation

Group state with operations

Controlled access through interface

Getter reads; setter validates

Python name mangling is not an impenetrable barrier

04  Inheritance

Is-a relationship; distinguish has-a

Superclass shared members

Subclass specialised members

super initialisation and method reuse

05  Polymorphism and diagrams

Same method call, type-appropriate implementation

Override a method and show concrete behaviour

Class compartments: name, attributes, methods

Visibility, types/signatures; inheritance arrow toward superclass

06  Worked example & exam traps

Account A: balance 10; Account B: balance 20.

A.deposit(5) → A.balance 15; B.balance stays 20 with instance state.

Subclass overrides a method: the same call can select different behaviour.

Avoid: duplicate inherited state; missing base initialisation; methods
changing wrong object

INSTANCE STATE

A.balance=10; B.balance=20

↓

A.deposit(5)

↓

A.balance=15; B.balance=20

CHAPTER 18

Object-oriented
programming
Understand • Apply • Check

ANSWER ROUTE

Class → instance → state change

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.
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Python Chapter 8.1-8.3 - collections and linked lists

01  ADT and representation

Behaviour/interface versus storage

Homogeneous/heterogeneous and linear/non-linear

Singly linked node: data plus next reference

Head gives first node; null marks empty/end

02  Traverse and locate

current begins at head

Process existing node, then advance

Length, search, read and update

Index access requires traversal; keep predecessor when needed

03  Insert

Head: new points to old head

Middle/end: preserve successor then redirect previous

Positional: validate 0 through length

Sorted: comparison boundary and duplicate policy

04  Delete

Head change versus predecessor bypass

Return changed head where required

Maintain tail if implementation has one

Missing target and singleton-to-empty cases

05  Costs and scope

Links use memory; no contiguous placement required

Locating position may take traversal

No shifting once relevant link is known

Doubly/circular linked lists excluded; array free-list is optional reference

06  Worked example & exam traps

Before: head → A → C → None. Insert B after A.

First B.next = A.next; then A.next = B → A → B → C.

Delete B: A.next = B.next → A → C. Preserve the successor.

Avoid: test current.next and omit last node; lose successor; discard
returned head

INSERT B AFTER A

head → A → C → None

↓

B.next = C; A.next = B

↓

head → A → B → C → None

CHAPTER 19

Collections & linked
lists
Understand • Apply • Check

ANSWER ROUTE

Preserve successor → redirect link

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.



H2 COMPUTING  /  PROMOTIONAL EXAM REVISION  /  CHAPTER 20

Python Chapter 8.4 - stacks

01  Stack contract

LIFO

Push adds top; pop removes/returns top

Peek reads without removal

Match question’s output and failure convention

02  Array implementation

Preallocated storage and logical top

Last-occupied convention: top starts -1

Size = top + 1; full at capacity - 1

Guard before update; save removed value before changing top

03  Linked implementation

Top is node reference

Push at head

Pop moves top to next

Singleton removal leaves null; finite memory without fixed array capacity

04  Applications

Nested calls and recursion

Undo most recent action

Bracket matching: order and type matter

Postfix evaluates; infix conversion uses precedence/associativity

05  Expression workflow

Operand: push

Operator: pop right then left

Apply operation and push result

Parentheses and equal-precedence handling for conversion

06  Worked example & exam traps

Push A, push B, pop → returns B; top becomes A.

Postfix 8 3 - 2 *: [8,3] → [5] → [5,2] → [10].

For subtraction, first popped = right operand; second popped = left.

Avoid: first pop as left operand; balanced counts imply balanced brackets

POSTFIX: 8 3 - 2 *

Stack [8,3] → subtract

↓

Stack [5,2] → multiply

↓

Stack [10] → result 10

CHAPTER 20

Stacks
Understand • Apply • Check

ANSWER ROUTE

LIFO → top → guarded operation

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.
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Python Chapter 8.5 - linear, linked and circular queues

01  Queue contract

FIFO

Enqueue rear; dequeue/remove front

Peek reads; display preserves state

Arrival-order justification versus LIFO

02  Implementation choices

Shifting list: move remaining items

Linear array: no wrap; stated reset/reclamation policy

Circular array: wrap indices to reuse vacancies

Linked queue: node links and extra pointer memory

03  Count-based circular state

Front = next read index; rear = last inserted index

Initially front 0, rear -1, size 0

Empty size 0; full size = capacity

Advance modulo capacity; size distinguishes empty/full

04  Sentinel and linked state

HCI sentinel: start/end initially -1

Full when next end equals start

Sentinel last removal resets both indices

Linked last removal sets both front and rear to None

05  Derive the operations

Enqueue: check → advance/link → store → update state

Dequeue: check → save → advance/unlink → reset if needed

Display: temporary index/reference through live order

Queue → stack → queue reverses; check mutation contract

06  Worked example & exam traps

Capacity 4: enqueue A,B,C,D; dequeue A,B; enqueue E,F.

Physical [E,F,C,D]; front=2, rear=1, size=4.

Logical FIFO order: C → D → E → F. Next insertion is rejected.

Avoid: front = rear always empty; mix conventions; forget linked rear reset

AFTER QUEUE WRAP-AROUND

Physical cells: [E,F,C,D]

↓

Read indices: 2 → 3 → 0 → 1

↓

FIFO items: C → D → E → F

CHAPTER 21

Queues
Understand • Apply • Check

ANSWER ROUTE

FIFO → pointer meaning → state
tests

CLOSED-BOOK CHECK

Cover a branch. Explain it, then change the
worked example and check your result.

Read branches 01-03 down the left, then 04-06 down the right. Match the question’s conventions.

Based on the reviewed chapter notes and their source trails. Mindmaps summarise; use linked notes for full code and practice.
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