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Part A
a. 
A variable is what you assign a value to that can then be used in a program. When declaring a variable, the purpose of the variable depends on what is assigned to it. If the variable is to hold a whole number, Python may infer that it is an ‘integer’. If the variable is set to hold a decimal number, it may infer that it is a ‘float ‘. If the variable is to hold letters, it may infer that it is a ‘string’. Python isn’t always accurate, so it is important to declare which variable type is needed when necessary [1]. 
b. 
In python the code is executed one line at a time, when we use an if/else statement we are using it as conditional logic. What this means is we test a condition, if the condition is true a block of code is executed, if it is false a different block of code is executed [2]. 
If more conditions are needed, an elif statement can be added. This appears between the if and the else in the block of code and multiple elifs can be used.
Example of an if statement:
[image: Text
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Example of an elif statement:
[image: Graphical user interface, text, application
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c. 
When programming in python, it is inefficient to type the same block of code multiple times to repeat an action. This is where loops are important. For example, a while loop can be used to repeatedly execute a block of code until the condition is met, this means each time the codes condition isn’t met it re-starts the code again until the condition is met [3]. Another type of loop is a for loop, this is where code is executed a specific amount of times




Example of a while loop:
[image: Text

Description automatically generated]
Example of a for loop:
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Part B
Exercise 1 
Logic stages:
1. Prompt user for name
2. Prompt user for national insurance number
3. Prompt user for age
4. Check age is above 16, and below 110 (if out of range back to 3)
5. Prompt user for pay
6. Check pay is above 0, and below 3000 (if out of range back to 5)

Code
name = input("Please enter your name: ")    # user enters their name
niNumber = input("Please enter NI number: ")       # user enters their national insurance number
age = int(input("Please enter your age: "))     # user enters their age

while age < 16 or age > 110:    # Checking that the user is over 16 and for unrealistic numbers.
    age = int(input("That's out of range, Please enter your age (16-100): "))   # user re-enters age when appropriate

pay = float(input("Please enter your monthly income: "))
while pay > 3000 or pay < 0:        # Checking for negative numbers or if the pay is too high.
    pay = float(input("That's out of range, please enter your monthly income: (above 0, below £3000)"))







Testing
i) Within range values
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ii) Testing age for valid input
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iii) Testing pay for valid input 
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iv) Testing pay & age for valid input
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Exercise 2
Logic stages
1. Prompt user for radius of a circle
2. Check the number entered is above 0 (if not back to 1)
3. Calculate pi of circle from user input (pi * (radius * radius)) 
4. Print calculation to 2 decimal places
5. Prompt user for length of the square side
6. Check the number entered is above 0 (if not back to 5) 
7. Calculate area of square from user input (length*length)
8. Check that the square is smaller than the circle (if not back to 5)
9. Calculate area of circle with the area of square removed (circleArea – areaOfSquare)
10.  Print total to 2 decimal places

Code
pi = 3.142  # pi

radius = float(input("please enter the radius of your circle: "))   # user enters radius of a circle
while radius <= 0:  # checking user entry is above 0
    radius = float(input(print("Radius must be above 0: ")))    # try again
circleArea = pi * (radius * radius)     # calculate area of circle
print("The area of the circle is: ", '%2.f' % circleArea)   # print out area of a circle to 2 decimal places

length = float(input("Please enter the length of the square side: "))   # user enters length
while length <= 0:  # checking user entry is positive
    length = float(input(print("Length must be above 0: ")))    # try again
areaOfSquare = float(length * length)   # calculate area of square

while areaOfSquare > circleArea:    # checking the square is smaller
    length = float(input(print("Your square is larger than your circle, please try again. ")))  # try again
    areaOfSquare = float(length * length)
print("The area of the square is: ", '%2.f' % areaOfSquare)     # print out area of square to 2 decimal places

total = float(circleArea - areaOfSquare)    # calculate area of circle minus area of square
print("Now lets calculate the area of the circle, once the square is removed:", '%2.f' % total)     # print final result

Testing
i) Testing within range
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ii) Testing while radius is out of range
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iii) Testing while length is out of range
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iv) Testing while square is larger than circle
[image: Text

Description automatically generated]

Exercise 3
Logic stages
1. Import random 
2. Create list for shopping
3. Create list for price
4. User input 4 items and their prices to their shopping list
5. Print shopping list
6. Calculate total cost of shopping
7. Print total cost
8. Draw a random raffle ticket 
9. Print how much discount the user gets
10.  Calculate discount 
11.  Calculate new total
12.  Print final total with discount

Code
import random  # import random
shoppingList = []   # making a list for shopping
listPrice = []  # making a list for price

for counter in range(4):    # appending the shopping/price list 4 times
    shoppingList.append(input("Please enter name of next item: "))
    listPrice.append(float(input("Please enter price of item: £")))

print("Here is a list of your shopping: ")  # printing both lists
for counter in range(4):
    print(shoppingList[counter], "£", listPrice[counter])

total = float("%.2f" % sum(listPrice))  # calculating total
print("Your shopping costs: £", total)

discount = random.randint(10, 40)   # drawing a random discount between 10% and 40%
print("Drawing a raffle ticket...", "Your discount is", discount, "%")

discountAmount = (float(total * discount)/100)  # calculating discount
newTotal = (float("%.2f" % (total - discountAmount)))   # applying discount
print("Your new total is £", newTotal)  # printing final total











Testing
i) Testing with correct values
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ii) Testing the raffle is random
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Exercise 4
Logic stages
1. Import turtle
2. Create a function for o
3. Def turtle as t
4. Creating a Z
5. For loop 2 o’s
6. Turtle done

Code
import turtle   # importing turtle function


def o():    # creating a function for o
    t.pd()
    t.circle(40)
    t.pu()
    t.left(90)
    t.forward(10)
    t.right(90)
    t.pd()
    t.circle(30)
    t.pu()


t = turtle.Turtle()


# z
t.forward(50)
t.right(120)
t.forward(90)
t.left(120)
t.forward(50)
t.right(90)
t.forward(10)
t.right(90)
t.forward(70)
t.right(120)
t.forward(90)
t.left(120)
t.forward(40)
t.right(90)
t.forward(10)
t.right(90)
t.forward(10)
t.pu()
t.goto(110, -90)

# 2 O's
for x in range(2):
    o()
    t.goto(200, -90)

turtle.done()


Testing
[image: Shape, circle

Description automatically generated]




















References

[1] 	"W3 Schools," [Online]. Available: https://www.w3schools.com/python/python_variables.asp. [Accessed January 10 2023].
[2] 	Q. Larson, "Free Code Champ," 10th April 2022. [Online]. Available: https://www.freecodecamp.org/news/python-if-else-statement-example/. [Accessed 10th January 2023].
[3] 	"Geeks for Geeks," 9th January 2023. [Online]. Available: https://www.geeksforgeeks.org/loops-in-python/. [Accessed 11th January 2023].




Page | 2

image3.png
# example
myNumber = int(input("Please enter a number, must be 10 or below: "))

LN

4 while myNumber > 10:
5 print("That was out of range!")

6 myNumber = int(input("Have another go."))
7 print("End of program.")

un: @ For ¥ @ While loops %

> C:\Users\sophi\PycharnProjects\university\venv\Scripts\python.exe "C:\Usel
Please enter a number, must be 16 or below:

That was out of range!

Have another go.

That was out of range!

Have another go.

That was out of range!
Have another go.
End of program.
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#1
for counter in range(8, 5, 1):

4 print("counting...", counter)
un: @ For x
> C:\Users\sophi\PycharmProjects\university\\
. counting... ©
counting... 1

J counting 2

B i s

#® counting... 4
# § what times table?
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C:\Users\sophi\PycharnProjects\Assignment\venv\
Please enter your name: /' -

Please enter NI number: /@ o/

Please enter your age:

Please enter your monthly income: '

Process finished with exit code 0
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C:\Users\sophi\PycharmProjects\Assignment\venv\Scripts\pyt
Please enter your name: /' -

Please enter NI number: /@ o/

Please enter your age: -

That's out of range, Please enter your age (16-100): -
That's out of range, Please enter your age (16-100): -
That's out of range, Please enter your age (16-100): -
That's out of range, Please enter your age (16-1808): '
Please enter your monthly income: '

Process finished with exit code 0




image7.png
C:\Users\sophi\PycharmProjects\Assignment\venv\Scripts\python.exe C:\Users\sophi\Pych
Please enter your name: /' -

Please enter NI number: /@ o/

Please enter your age:

Please enter your monthly income: |

, below £3800)

, below £3800) (17

, below £3800)

, below £3800)

That's out of range, please enter your monthly income: (above
That's out of range, please enter your monthly income: (above
That's out of range, please enter your monthly income: (above

That's out of range, please enter your monthly income: (above

Process finished with exit code 0
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C:\Users\sophi\PycharmProjects\Assignment\venv\Scripts\python.exe C:\Users\sophi\Pyi
Please enter your name: /' -

Please enter NI number: ' /@@

Please enter your age: |~

That's out of range, Please enter your age (16-100): -

That's out of range, Please enter your age (16-1808): '

Please enter your monthly income: -

That's out of range, please enter your monthly income: (above O, below £3808) '
That's out of range, please enter your monthly income: (above O, below £3808) '

Process finished with exit code 0




image9.png
C:\Users\sophi\PycharmProjects\Assignment\venv\Scripts\python.exe C:\Users\sof
please enter the radius of your circle: '

The area of the circle is: 314

Please enter the length of the square side:

The area of the square is: 25

Now lets calculate the area of the circle, once the square is removed: 289

Process finished with exit code 0
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C:\Users\sophi\PycharmProjects\Assignment\venv\Scripts\python.exe C:\Users\sop
please enter the radius of your circle:

Radius must be above 0:

None '

Radius must be above 0:

None '

Radius must be above 0:

None '

The area of the circle is: 314

Please enter the length of the square side: '

The area of the square is: 160

Now lets calculate the area of the circle, once the square is removed: 214

Process finished with exit code 0
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C:\Users\sophi\PycharmProjects\Assignment\venv\Scripts\python.exe C:\Users\soph
please enter the radius of your circle: '

The area of the circle is: 314

Please enter the length of the square side: |

Length must be above B:

None'

Length must be above B:

None

The area of the square is: 25

Now lets calculate the area of the circle, once the square is removed: 289

Process finished with exit code 0




image12.png
C:\Users\sophi\PycharnProjects\Assignment\venv\Scripts\python.exe C:\Users\so|
please enter the radius of your circle: '

The area of the circle is: 314

Please enter the length of the square side: '/

Your square is larger than your circle, please try again.

None

Your square is larger than your circle, please try again.

None

Your square is larger than your circle, please try again.

None

The area of the square is: 16

Now lets calculate the area of the circle, once the square is removed: 298

Process finished with exit code 0
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C:\Users\sophi\PycharnProjects\Assignment\venv\Scripts
Please enter name of next item: '«

Please enter price of item: £/

Please enter name of next item: /

Please enter price of item: £/

Please enter name of next item: -

Please enter price of item: £/

Please enter name of next item: '

Please enter price of item: £ '

Here is a list of your shopping

bread £ 1.3

nilk £ 1.2

eggs £ 0.95

butter £ 2.6

Your Shopping costs: £ 6.85

Drawing a raffle ticket... Your discount is 31 %
Your new total is £ 4.17

Process finished with exit code 0
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Your Shopping costs: £ 6.85
Drawing a raffle ticket... Your discount is 31 %
Your new total is £ 4.17
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Your Shopping costs: £ 5.64
Drawing a raffle ticket... Your discount is 18 %
Your new total is £ 4.62
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Your Shopping costs: £ 7.7
Drawing a raffle ticket... Your discount is 10 %
Your new total is £ 6.93
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# Example

print("please enter a number between 1-10: ")
userNumber = int(input())
if 1 <= userNumber <= 10:
print("Thank you, valid number")
else:

print("sorry, invalid number")

 For @ decisions 3 <

C:\Users\sophi\PycharnProjects\university\venv\Scripts
please enter a number between 1-10

7

Thank you, valid number

Process finished with exit code 0
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day = int(input("Enter day: "))
month = input("Enter month: ")
year = input("Enter year: ")
if day == 1 or day == 21 or day == 31:
print(day,"st", month, year)
elif day == 2 or day == 22:
print(day,"nd", month, year)
elif day == 3 or day == 23:
print(day,"rd", month, year)
else:
print(day,"th", month, year)

For %@ decisions 3 x
C:\Users\sophi\PycharmProjects\university
Enter day: |

Enter month: /o

Enter year: '

1 st August 2023




