Edexcel GCSE Computer Science
Paper 2: Application of Computational Thinking
Comprehensive Revision Guide
1. Exam Overview
	Specification
	Details

	Duration
	2 hours

	Total Marks
	75 marks

	Questions
	6 compulsory questions

	Format
	On-screen practical coding in Python 3

	Materials Provided
	Programming Language Subset (PLS) document, code files



Grade Boundaries (June 2024)
	Grade
	9
	8
	7
	6
	5
	4
	3
	2
	1

	Marks
	59
	52
	45
	37
	30
	23
	16
	10
	4

	%
	79%
	69%
	60%
	49%
	40%
	31%
	21%
	13%
	5%




2. Question Structure and Patterns
Every Paper 2 follows a consistent structure. Understanding this pattern is crucial for time management and exam strategy.
	Q
	Type
	Skills Tested
	Marks
	Time

	1
	Code completion OR Identification
	Variables, constants, data types, basic constructs
	7-10
	10-15 mins

	2
	Debugging
	Fix syntax errors, logic errors, add comments
	8-10
	15-20 mins

	3
	Code construction
	Implement formulae, validation, file I/O
	10-15
	20 mins

	4
	Parsons problem OR Construction
	Algorithm ordering, loop logic, accumulators
	15
	20-25 mins

	5
	Functions/File handling
	Subprograms, parameters, return values, file I/O
	15
	20-25 mins

	6
	Unseen problem
	2D arrays, search algorithms, complete solution design
	15
	25-30 mins




3. PLS Essential Knowledge
The Programming Language Subset (PLS) is your exam cheat sheet. Everything you need to answer any question is documented in it. Study it thoroughly before the exam.
3.1 Data Types and Conversion
	Data Type
	Python
	Example

	Integer
	int
	age = 16

	Real (decimal)
	float
	price = 4.99

	Boolean
	bool
	found = True

	String/Character
	str
	name = "Alice"


Type Conversion Functions:
int("42")  →  42          float("3.14")  →  3.14
str(100)    →  "100"       bool(1)        →  True
3.2 Operators
Arithmetic Operators:
	Symbol
	Operation
	Example

	+
	Addition
	5 + 3 = 8

	-
	Subtraction
	10 - 4 = 6

	*
	Multiplication
	6 * 7 = 42

	/
	Division
	15 / 4 = 3.75

	//
	Integer division
	15 // 4 = 3

	%
	Modulus (remainder)
	15 % 4 = 3

	**
	Exponentiation
	2 ** 3 = 8


Relational Operators:
	Symbol
	Meaning
	Example

	==
	Equal to
	x == 5

	!=
	Not equal to
	x != 0

	>
	Greater than
	x > 10

	>=
	Greater than or equal
	x >= 1

	<
	Less than
	x < 100

	<=
	Less than or equal
	x <= 20


Logical/Boolean Operators:
and  →  Both conditions must be True:    (x > 0) and (x < 100)
or   →  At least one must be True:       (x < 0) or (x > 100)
not  →  Inverts the condition:           not found


3.3 Programming Constructs
Selection (if/elif/else):
if num >= 5 and num <= 30:
    print("Valid")
elif num < 5:
    print("Too small")
else:
    print("Too big")
Repetition (while loop):
while choice != 0:
    choice = int(input("Enter choice: "))
    # Process choice
Iteration (for loop):
# Iterate through a range
for i in range(1, 11):        # 1 to 10
    print(i)

# Iterate through a list
for item in myList:
    print(item)

# range(start, stop, step)
for i in range(10, 0, -1):    # 10, 9, 8, ... 1 (countdown)


3.4 Essential Built-in Functions
	Function
	Description and Example

	len(object)
	Returns length of string, list, or 2D array. len("hello") → 5

	chr(integer)
	Returns character from ASCII value. chr(65) → 'A'

	ord(character)
	Returns ASCII value of character. ord('A') → 65

	round(x, n)
	Rounds to n decimal places. round(3.14159, 2) → 3.14

	range(start, stop, step)
	Generates sequence. range(1, 6) → 1, 2, 3, 4, 5


3.5 String Functions
	Function
	Description and Example

	string.upper()
	"hello".upper() → "HELLO"

	string.lower()
	"HELLO".lower() → "hello"

	string.isdigit()
	"123".isdigit() → True (useful for validation)

	string.isalpha()
	"abc".isalpha() → True

	string.strip(char)
	Removes char from start/end. "  hi  ".strip() → "hi"

	string.split(char)
	Splits into list. "a,b,c".split(",") → ["a","b","c"]

	string.find(sub)
	Returns index or -1. "hello".find("ll") → 2

	string.replace(old, new)
	"cat".replace("c", "b") → "bat"

	string[start:end]
	Slicing. "hello"[0:2] → "he"




3.6 File Handling
Reading from a file:
file = open("data.txt", "r")
for line in file:
    line = line.strip()      # Remove newline character
    print(line)
file.close()
Writing to a file:
file = open("output.txt", "w")     # 'w' overwrites, 'a' appends
file.write("Hello World\n")
file.close()
Important:
1. Always strip() lines when reading to remove \n characters
1. Add \n when writing if you want each item on a new line
1. Always close() the file when finished
3.7 Subprograms (Functions and Procedures)
Procedure (no return value):
def displayWelcome():
    print("Welcome to the program")

displayWelcome()    # Call the procedure
Function (returns a value):
def calculateArea(radius, height):
    area = 0.5 * radius * height
    return area

result = calculateArea(5, 10)    # result = 25.0


3.8 Math Library
import math

math.pi           # 3.141592653589793
math.sqrt(16)     # 4.0
math.floor(3.7)   # 3 (rounds down)
math.ceil(3.2)    # 4 (rounds up)
3.9 Random Library
import random

random.randint(1, 6)    # Random integer from 1 to 6 (inclusive)
random.random()         # Random float between 0.0 and 1.0
3.10 String Formatting
# Using .format() with placeholders
layout = "{:>8.2f}"            # Right-aligned, 8 chars wide, 2 decimal places
print(layout.format(123.456))   # "  123.46"

# Common format codes:
# {:d}    Integer
# {:f}    Float
# {:.2f}  Float with 2 decimal places
# {:>10}  Right-aligned, 10 characters wide
# {:^10}  Centre-aligned, 10 characters wide


4. Working with 2D Arrays
2D arrays (lists of lists) appear in almost every Q6. Master this pattern.
# Example 2D array (table of user data)
users = [
    ["001", "Smith", "John", "jsmith", 1234],
    ["002", "Jones", "Mary", "mjones", 5678],
    ["003", "Brown", "Alex", "abrown", 9012]
]

# Accessing elements
users[0]           # First row: ["001", "Smith", "John", "jsmith", 1234]
users[0][1]        # First row, second column: "Smith"
users[2][3]        # Third row, fourth column: "abrown"

# Getting dimensions
len(users)         # Number of rows: 3
len(users[0])      # Number of columns in first row: 5
4.1 Linear Search Pattern (Critical for Q6)
# Search for a username in the users array
searchName = input("Enter username: ")
found = False
index = 0

while index < len(users) and not found:
    if users[index][3] == searchName:    # Column 3 = username
        found = True
        print("Welcome", users[index][2], users[index][1])
    else:
        index = index + 1

if not found:
    print("User not found")


5. Common Mistakes to Avoid
The examiner reports consistently highlight these errors. Avoid them!
	Mistake
	Correct Approach

	Not running code to test it
	ALWAYS run your code with the test data provided

	Changing indentation in Parsons problems
	Only rearrange lines, NEVER change indentation

	Initialising float as int: area = 0
	Use decimal: area = 0.0

	Wrong relational operators: < instead of <=
	Check boundary values carefully (inclusive vs exclusive)

	Forgetting to convert input: x = input()
	Convert to correct type: x = int(input())

	Not stripping newlines from file data
	Use line.strip() when reading files

	Excessive commenting on every line
	Comment on logic blocks only, not every line

	Leaving questions blank
	ALWAYS attempt every question for partial marks




6. Exam Strategy
6.1 Time Management
1. Q1-Q2: Complete within 25 minutes (follow instructions exactly)
1. Q3-Q4: Complete within 45 minutes (read requirements carefully)
1. Q5-Q6: Use remaining 50 minutes (these are discriminator questions)
6.2 For Each Question
1. Read the entire question before touching the code
1. Check the PLS if unsure about syntax
1. Make changes incrementally and test after each change
1. Test with ALL the provided test data
1. Save your work regularly
6.3 Targeting a Grade 4-5
Focus on Q1-Q4 (45 marks available). These questions have clear instructions and test foundational skills. A solid performance here can secure a pass even with limited success on Q5-Q6.
6.4 Targeting a Grade 7+
You need strong performance across all questions, especially Q5-Q6 which test design, functionality, and programming practice. Master 2D array searching and file handling.


7. Quick Reference Checklist
Before submitting each question, check:
1. Have I run the code with the test data?
1. Does the output match what the question expects?
1. Have I saved with the correct filename?
1. Have I added appropriate comments (but not excessive)?
1. Have I used meaningful variable names?
1. Is my indentation correct?
1. Have I followed ALL the instructions in the question?
Essential syntax to memorise:
# Type conversion
x = int(input("Enter number: "))

# Range with validation
if x >= 1 and x <= 20:

# File handling
file = open("data.txt", "r")
for line in file:
    line = line.strip()
file.close()

# 2D array access
value = array[row][column]

# Linear search
while index < len(data) and not found:

# String formatting
print("{:.2f}".format(number))
Good luck with your exam!
