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[bookmark: _Hlk145878136]ANSWER ALL FIVE QUESTIONS

Question 1: IPO Charts (marks 20). 
a) Create a IPO chart for a program that calculates the total cost of an order in an online bookstore. The program should prompt the user to enter the number of books purchased and their individual prices. It will then calculate the subtotal, apply a 10% discount if the subtotal exceeds £50, and display the final amount to be paid.
 
	Input
	Processes
	Output

	- Number of books purchased
	- Get the number of books purchased from the user
	

	- Prices of each book
	- Get the prices of each book from the user
	

	
	- Calculate the subtotal by summing up the prices of all books
	

	
	- Check if the subtotal exceeds £50
	

	
	- If the subtotal exceeds £50, apply a 10% discount (subtract 10% from the subtotal)
	

	
	- Calculate the final amount to be paid
	

	
	
	- Final amount to be paid




b) Create an IPO chart for a program that tracks the temperature readings over a week in Canary Wharf. The program should prompt the user to input the daily temperature readings and then calculate and display various the average temperature, highest temperature recorded, lowest temperature recorded, and the number of days where the temperature exceeded 30 degree Celsius.
	Input
	Processes
	Output

	- Daily temperature readings for a week
	- Get daily temperature readings from the user for a week (7 days)
	

	
	- Calculate the average temperature by summing all readings and dividing by the number of days (7)
	- Average temperature

	
	- Determine the highest temperature by finding the maximum value in the readings
	- Highest temperature recorded

	
	- Determine the lowest temperature by finding the minimum value in the readings
	- Lowest temperature recorded

	
	- Count the number of days with temperature exceeding 30°C by iterating through the readings
	- Number of days where temperature > 30°C




Question 2:  Identify and create variables with their respective data types from the IPO charts for the above scenarios in question 1(a) and 1(b) (marks 15).
Variables for scenario 1(a): 
  Input Variables:
· num_books (integer): Number of books purchased.
· prices (list of floats): Prices of each book.
  Process Variables:
· subtotal (float): Sum of all book prices.
· discount (float): Discount amount (10% of the subtotal if applicable).
· final_amount (float): Total amount to be paid after applying any discount.
  Output Variables:
· final_amount (float): Total amount to be paid after applying any discount (same as the process variable).


Variables for scenario 1(b): 
  Input Variables:
· temperature_readings (list of floats): Daily temperature readings for a week (7 days).
  Process Variables:
· total_temperature (float): Sum of all daily temperature readings.
· average_temperature (float): Average temperature over the week.
· highest_temperature (float): Highest temperature recorded during the week.
· lowest_temperature (float): Lowest temperature recorded during the week.
· days_above_30 (integer): Number of days where the temperature exceeded 30°C.
  Output Variables:
· average_temperature (float): Average temperature over the week (same as the process variable).
· highest_temperature (float): Highest temperature recorded during the week (same as the process variable).
· lowest_temperature (float): Lowest temperature recorded during the week (same as the process variable).
· days_above_30 (integer): Number of days where the temperature exceeded 30°C (same as the process variable).


Question 3: Write pseudocode for the following problem (marks 20):
Design a solution that calculates the total salary of an employee based on their hourly wage and the number of hours worked. The program should also include overtime calculations where applicable. The solution should include:
Number of hours worked: Number of hours worked by the employee in a week.
Hourly wage: Rate of pay per hour for the employee which is £30 per hour
Regular pay = Number of hours worked x hourly wage
Check if the hours worked exceed 40 hours per week. 
 If yes, calculate overtime pay and total pay using the formula: 
 Overtime Pay=Overtime Hours× Hourly Wage × 1.5
 Total Pay = Regular Pay + Overtime Pay
The program should output:
Total Pay
Produce possible pseudocode for the given scenario.

START
// Input
PROMPT "Enter the number of hours worked in a week:" 
INPUT num_hours_worked

// Constants
SET hourly_wage TO 30
SET regular_hours_limit TO 40
SET overtime_multiplier TO 1.5

// Calculate regular pay
IF num_hours_worked <= regular_hours_limit THEN
    SET regular_pay TO num_hours_worked * hourly_wage
    SET overtime_pay TO 0
    SET total_pay TO regular_pay
ELSE
    SET regular_pay TO regular_hours_limit * hourly_wage
    SET overtime_hours TO num_hours_worked - regular_hours_limit
    SET overtime_pay TO overtime_hours * hourly_wage * overtime_multiplier
    SET total_pay TO regular_pay + overtime_pay
END IF

// Output
DISPLAY "Total Pay: £", total_pay

END





















Question 4: For the above scenario (Question 3) interpret variable values in a pseudocode via trace tables (marks 20).
Replace the variable names as you have created in the pseudocode in question 3. It is not necessary to use all the columns. You can add/remove the rows and columns (use according to your pseudocode solution). 
Consider the total number of hours worked in week to be 24, 30, and 41 for the trace table.

Trace Table for num_hours_worked = 24
	Step
	num_hours_worked
	hourly_wage
	regular_hours_limit
	overtime_multiplier
	regular_pay
	overtime_hours
	overtime_pay
	total_pay

	1
	24
	30
	40
	1.5
	-
	-
	-
	-

	2
	24
	30
	40
	1.5
	720
	0
	0
	720

	3
	24
	30
	40
	1.5
	720
	0
	0
	720


Trace Table for num_hours_worked = 30
	Step
	num_hours_worked
	hourly_wage
	regular_hours_limit
	overtime_multiplier
	regular_pay
	overtime_hours
	overtime_pay
	total_pay

	1
	30
	30
	40
	1.5
	-
	-
	-
	-

	2
	30
	30
	40
	1.5
	900
	0
	0
	900

	3
	30
	30
	40
	1.5
	900
	0
	0
	900


Trace Table for num_hours_worked = 41
	Step
	num_hours_worked
	hourly_wage
	regular_hours_limit
	overtime_multiplier
	regular_pay
	overtime_hours
	overtime_pay
	total_pay

	1
	41
	30
	40
	1.5
	-
	-
	-
	-

	2
	41
	30
	40
	1.5
	1200
	1
	45
	1245

	3
	41
	30
	40
	1.5
	1200
	1
	45
	1245


 



















Question 5: For the given pseudocode construct a flowchart to illustrate the logical program flow (marks 25).
Pseudocode:

1. Display "Welcome to the Rectangle Area Calculator!"
2. Display "Enter the length of the rectangle:"
3. Input length
4. Display "Enter the width of the rectangle:"
5. Input width
6. Set area = length x width
8. Display "The area of the rectangle is:", area

  Start:  
[image: Flowchart Symbols]

  Prompt for Length: The program prompts the user to enter the length of the rectangle.

  Input Length: The user inputs the length.
[image: Flowchart Symbols]

  Prompt for Width: The program prompts the user to enter the width of the rectangle.

  Input Width: The user inputs the width.
[image: Flowchart Symbols]

  Calculate Area: The program calculates the area of the rectangle by multiplying the length by the width.
[image: Basic flowchart symbols]

  Display Area: The program displays the calculated area of the rectangle.

[image: Flowchart Symbols]
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