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[bookmark: _Toc102441586]A1. What is a variable and why are they important in writing programs? Discuss the way variables are handled in the programming language you have studied (e.g., static vs dynamic typing)

A variable in Python is a name given to the memory location containing the value. We can also say that a variable is a kind of identifier. The identifier uniquely identifies an entity in a program during the execution of a program. Function names, class names are other kinds of identifiers.
A variable, then, represents a quantity whose value can change.
Variables used in a program are assigned by the compiler to specific computer memory locations. The value of the variable is the value in the corresponding memory location and, as mentioned, can be changed during the execution of the program. [1]
We can liken the variable and the corresponding memory location to a mailbox, which has the name of the variable on the outside and the value of the variable at that time as its internal content.
While the value of the variable may change during program execution, what necessarily remains unchanged is the type of the variable.
LANGUAGE allows the use of variables of the four types mentioned, namely integer, real, character and logical, while the declaration of the type of each variable is mandatory in the variable declaration section.
The name of each variable follows the rules for creating names, it consists of letters, digits as well as the _ character, while the name of each variable is unique for each program.
Although, as mentioned, the name of variables can be any combination of characters, it is good practice to use names that imply their content, making the program easier to read and understand. [1]
Static and dynamic standardisation
Although intermediate options are also possible, two basic approaches are presented:
Dynamic typing: Wait for execution time of each call and then make a decision.
Static typing: Given the set of rules for determining from the source text whether type types are possible at runtime. The system is executed if the rules guarantee no error.
These terms are easily explained: when dynamic typing, type checking occurs during system operation (dynamically) and when static typing, checking is performed over text statistics (before execution). Static typing involves automatic verification which is, as a rule, assigned to the compiler.
[1]




When is strong typing better than dynamic typing?
You can only categorically approve the advantage of strong typing over dynamic typing if you are a novice programmer. This is absolutely agreed upon by all computer experts. When teaching fundamental and basic programming skills, it is better to use strong typing to gain some discipline when working with variables. Then, if necessary, you can switch to dynamic, but the skills acquired with strong typing will play an important role. You will learn how to carefully control variables and consider their types when designing and writing code.
[bookmark: _Toc102441587]A2. Explain what an if/else statement is, how and why they are used, and give a code example of when you would use one. Include in your answer a discussion of the use of multiple conditions.
What is the Python If Statement?
Python if statement is used for decision making functions. It contains a body of code that is executed only when the condition given in the if statement is true. If the condition is false, then the optional statement elsewhere containing some code for the other condition is executed.
When you want to justify a condition when the other condition is not true, then you use the Python if else statement.
Example: python if Statement
 # If the number is positive, we print an appropriate message num = 3 if num> 0: print(num, "is a positive number.") print("This is always printed.") num = -1 if num> 0: print(num, "is a positive number.") print("This is also always printed.")
When you run the program, the output will be: 3 is a positive number.
 If you print this number when you say, "3 is a positive number", then if you print this number, it is always printed. It is always printed.
In the example above, num>0is the test expression.
The if is executed only if it evaluates to True.
When the variable num is equal to 3, the test expression is True and if statements are executed within the body of. If the variable num is equal to -1, the test expression is false and statements in the body of if are omitted. The print () statement is outside the if. Therefore, it is executed independently of the test expression.

Python if or else Statement
 if test expression: body if else: body of another
The if... else statement evaluates test expression and will execute the body if only when the test condition is True.
If the state is False, the body of else executes. The indentation is used to separate the blocks.


Example:
def main ():
	x, y =2,8
	
	if (x < y):
		st= "x is less than y"
	print(st)
	
if __name__ == "__main__":
	main()

[bookmark: _Toc102441588]A3. Explain why loops are needed in a program and when you might use a for and a while loop. Give suitable examples of each in the programming language you have studied

Loops are one of the most fundamental and useful programming notions. In a computer programme, a loop is an instruction that is repeated until a certain condition is met. The loop in a loop structure poses a query. If the response necessitates action, it is carried out. The same question is asked over and over until there is no more action required. An iteration occurs every time the question is asked.
A loop can save time for a computer programmer who needs to use the same lines of code multiple times in a programme. [2]
the while loop is used in the code to repeat certain statements and is executed until a condition is false. It is almost similar to the "if statement" except that it is not executed only once. [2]
Loop example:
 # Prints out the numbers 0,1,2,3,4
for x in range(5):
    print(x)
# Prints out 3,4,5
for x in range(3, 6):
    print(x)
# Prints out 3,5,7
for x in range(3, 8, 2):
    print(x)
While loop example:
# Prints out 0,1,2,3,4
count = 0
while count < 5:
    print(count)
    count += 1  # This is the same as count = count + 1

[bookmark: _Toc102441589]Exercise 1:
 Show how variables can contain different types of values by declaring three variables that will contain a name, a measure of height (e.g. 1.84m) and a person's age (e.g. 26). Prompt the user to input these values and display them on the screen. The variables should be appropriately typed for the data required.

Code: 
name = input("Enter your name: ")
age = input("Enter your age: ")
height = input("enter height in metres: ")
print("Hello"+ name + "! You are" + age + " ! and "+height)

screenshot result:
[image: A screenshot of a computer
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[bookmark: _Toc102441590]Exercise 2: 
Allow the user to enter the dimensions of shapes shown below (in cm), then calculate the area of the blue shaded part. Note: The square and rectangular areas are empty.

#Logic and code:
import math
print("Please enter the radius: ")
radius = float(input())
area = radius * radius
print("The area of the circle is:", round(area,2))

print("enter square size:")
s = float(input())
sq=s*s

w = float(input('Please Enter the Width of a Rectangle: '))
h = float(input('Please Enter the Height of a Rectangle: '))


Area = w * h
Perimeter = 2 * (w + h )

Aofcicle = math.pi * (radius**2)
Aofsq= sq**2
Aofrect= float (w) *float(h)

ShadeArea = Aofcicle - (Aofsq+Aofrect)
sharedArea = round(ShadeArea,1)
print("The shared area is "+ str(sharedArea))

I let the user enter the radius of the circle (# the answer is string, so turn into float)
I work out the area of the circle ( #Aof circle = math.pi * (radius**2) aka πr2 ured to find area of the circle
I work out the area of the two shapes inside 
Aofsquare = side**2
Aofrect = float(w) *float (h)
After I found the Shared area by (Aofsquare – Aofrect)
Round answer to 1d.pto 1d.p.

Screenshot:



Screen shot:
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[bookmark: _Toc102441591]Exercise :3 
Write a program that allows the user to car mileage (per day) for a week. When the mileage has been entered, calculate the total mileage. Finally, calculate the total cost of petrol for the week, at the rate of £1.35/litre and 11.2 miles to the litre. Use a list/array and loop(s) where appropriate.

Code:
import math

days=["monday","tuesday","wednesday","thursday","friday","saturday","sunday"]

monday= int(input("enter monday "))
tuesday= int(input("enter tuesday "))
wednesday= int(input("enter wednesday "))
thursday= int(input("enter thursday "))
friday= int(input("enter friday "))
saturday= int(input("enter saturday "))
sunday= int(input("enter saunday "))
num3= monday+tuesday+wednesday+thursday+friday+saturday+sunday
print("the total is " +str(num3))




screenshots: 
[image: A screenshot of a computer
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