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[bookmark: _Toc508698493]About Python

Why do we write programs?



Give 3 real world examples of Python being used e.g. used by Nokia
1.
2.
3. 




[bookmark: _Toc508698494]Section 1: print() function

[bookmark: _Toc380063894][bookmark: _Toc508698495]Challenge 1a: Copy and run the following code into Python

[image: Screen Clipping]

What happened? 
· 



[bookmark: _Toc380063895][bookmark: _Toc508698496]Challenge 1b: Change the program so it says “I am learning Python.”

[bookmark: _Toc380063896]Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




[bookmark: _Toc508698497]Challenge 1c: Write a program that says:

This is
A computer program
That prints on several lines


Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



[bookmark: _Toc380063897]
[bookmark: _Toc508698498]Challenge 1d: Copy and run the following programs. Can you identify the errors?


	Print("Hello World")
	


	print(“I like football)
	


	print "Computing is fun")
	













[bookmark: _Toc508698499]Section 2: Storing data in Variables

In your own words explain what a variable is.



[bookmark: _Toc380063899]

[bookmark: _Toc508698500]Challenge 2a: Copy and run the following program:

name = “Mr Jalloh”
print(“Hello ” + name)

What happened?  Why do you think this happened?




[bookmark: _Toc508698501]Challenge 2b: Finish off the following program so it prints “I am learning to program in Python”

language = “Python”
print(“I am learning to program in “ …………….

Your solution – print screen and paste your solution below: (Did it work? If not, why didn’t it work?)



[bookmark: _Toc508698502]Challenge 2c: Code and run the following code.

name = “Bob”
name = “Liz”
print(“Hello ” + name)

What does the code do? Why do you think it does that?



[bookmark: _Toc508698503]Challenge 2d: Copy and run the following program.

name = “Bob”
name = name + “by”
print(“Hello” + name)

What does the code do? Why do you think it does that?



[bookmark: _Toc508698504]Challenge 2e:  Copy and run the following program.

name = “Bob”
name = name + “ “ + name
print(“Hello ” + name)

What does the code do? Why do you think it does that?










[bookmark: _Toc508698505]Challenge 2f: Complete the following program so it uses the variables to print out ‘the cat sat on the mat’.  Remember you will need to add spaces.
e.g.

word1 = “the”
word2 = “cat”
word3 = “sat”
word4 = “on”
word5 = “mat”

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)












[bookmark: _Toc508698506]Challenge 2g: Copy and run the program. Can you find the error?

name = “Bob”
name = Name + name
print(“Hello” + name)


Why do you this code produces an error?





Rewrite the program so it works (Print screen your code and paste it below):


[bookmark: _Toc380063900][bookmark: _Toc508698507]Section 3: input() function

When you want to use the user’s input as part of the code, you use the input() function


[bookmark: _Toc508698508]Challenge 3ai: Copy and run the following code into Python

print (“What is your name? ”)
name = input()
print (‘Hello ’ + name) 

What happens? Why do you think it happens?



[bookmark: _Toc508698509]Challenge 3aii: Copy and run the following code into Python

name = input(“What is your name? ”)
print (‘Hello ’ + name) 

What happens? Why do you think it happens? How is code different to the one above(3ai)




[bookmark: _Toc508698510]Challenge 3b: Write a program that asks for your favourite football team and replies       “I love [football team]”

e.g.
What football team do you support? Manchester United
I love Manchester United

Your solution – print screen and paste your solution below: (Did it work? If not, why didn’t it work?)
















[bookmark: _Toc508698511]Challenge 3c: Write a program that asks for your first name, then asks for your last name and finally greets you with your full name.

e.g.
What is your first name? John
What is your last name? Smith
Hello John Smith

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




[bookmark: _Toc508698512]Challenge 3d: Write a program that asks for your name then prints it out 5 times

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




[bookmark: _Toc380063901][bookmark: _Toc508698513]Section 4: Calculations

We can carry out calculations in Python. The arithmetic operators we use to do this are:
 + Addition
 - Subtraction
 * Multiplication 
/ Division
% Modulus


[bookmark: _Toc508698514]Challenge 4a: Copy and run the following program - Write the answer next to each calculation.

	print(1+6)
	


	print(7-5)  
	


	print(3*9)
	


	print(7/2)
	


	print(7%2)
	





[bookmark: _Toc508698515]Challenge 4b: Copy and run the following program.

a = 10
b = 2
c = a/b
print(c)

What does he code do?





NOTE: These variables will not be string but integer (whole numbers) or float (decimal numbers) so do not need to use speech marks (“ ”).




[bookmark: _Toc508698516]Challenge 4c: Complete this program so it uses addition on the two variables to make c equal to 15 then prints it.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



[bookmark: _Toc389819491]
[bookmark: _Toc508698517]Challenge 4d: Write a program which calculates the area of a circle (Do you remember why we have to use int or float?)
Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



[bookmark: _Toc389819492]
[bookmark: _Toc508698518]Challenge 4e: An Aunt wins on the lottery. She gives £1000 to you. You are thinking of sharing it with some of your family. How much would each person get (try different numbers of people to share it with). To get you started:
Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




[bookmark: _Toc389819495][bookmark: _Toc508698519]Operands
The +, -, /, * symbols are called operators. That’s because they “operate on” the numbers.
	Operator
	Example
	Is Equivalent to

	*=
	K*=5
	K = K  * 5

	/=
	K/=5
	

	%=
	K%=5
	

	+=
	K+=5
	

	-=
	K-=5
	








[bookmark: _Toc380063902][bookmark: _Toc508698520]Section 5: Data Types
Every variable has a given data type. The most common data types are:

	Variable type
	Description of each data type

	String (str)
	

	Integer (int)
	

	Float/Real (float)
	

	Boolean
	




	Data
	What data type is suitable?

	age = 5
	

	city = London
	

	weight = 50.25
	

	1 000 000
	

	Mr Smith
	

	0.009
	

	Deryshire
	

	34 x 35
	

	90 
	

	Name = “William”
	

	Result = True
	

	0
	






[bookmark: _Toc508698521]Challenge 5a: Copy and run the following code.
a = input(“Enter number 1: “)
b = input(“Enter number 2: “)
c = a + b
print (“Adding your numbers together gives: ” + c)

What does the program do? Why do you think it prints that answer?









[bookmark: _Toc508698522]Challenge 5b: Copy and run the program

num1 = int(input(“Enter number 1: “))	
num2 = int(input(“Enter number 2: “))
total = num1 + num2
print (“Adding your numbers together gives: “ + str(total))


Explain each line of the code
Line 1:
Line 2:
Line 3:
Line 4:


How does it differ from the program in Challenge 5b?



[bookmark: _Toc508698523]Challenge 5c: Can you explain what casting is?



[bookmark: _Toc508698524]Challenge 5d: Explain the purpose of the following functions: 

	Function
	Purpose

	int()
	

	str()
	

	float()
	




[bookmark: _Toc508698525]Challenge 5e: Copy and run the program

print("Calorie counter")
calories = int(input("How many calories have you eaten today?"))
calories_left = 2000 - calories
print("You can eat", calories_left, "more calories today")

Explain each line of the code (you must use the term casting)





[bookmark: _Toc508698526]Challenge 5f: Copy and run the program

num1 = int(input(“Enter number 1: “))
num2 = int(input(“Enter number 2: “))
total = num1 + num2
print(“Adding your numbers together gives: “ + total)

Can you spot the error in this code?



Change the code so it will work – add a print screen of the working solution below












[bookmark: _Toc508698527]Challenge 5g: Write a program that asks for a length and width and outputs the area of a rectangle

e.g.
Please enter width: 9 
Please enter height: 5
The answer is: 45

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)










[bookmark: _Toc508698528]Challenge 5h:  Write a program that asks the user to enter how much they have spent on their school dinner. It should subtract how much they’ve spent from the amount they had at the start of the day. Display the result on the screen. 

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)














[bookmark: _Toc508698529]Section 6: Selection with IF

Sometimes we only want a program to execute code under certain circumstances. We call this Selection. The most commonly used way of doing this is using IF.

First we need to make sure we are happy what a condition is. A Boolean condition is one that have only two values True or False.

The Boolean comparison operators are as follows:
	Operator
	Meaning

	==
	

	!=
	

	<
	

	>
	

	<=
	

	>=
	



[bookmark: _Toc508698530]Challenge 6a: Copy and run the following program.

Number = input(“Enter the number 1 or 2 ”)
if letter == 1:
	print(“You have entered number 1”)

What happens when you enter number 1?


What happens when you enter number 2?


Why do you think the results are different?




[bookmark: _Toc508698531]
Challenge 6b: Copy and run the following program.

letter = input(“Enter a letter ”)
if letter == “c”:
print(“This prints if letter is c”)
print(“this line will always print as it is not part of the IF statement”)

What happens when you enter “c”? 



What happens when you enter “s”?



Why is the last line always printed?




NOTE: You need to include indents to those lines that are part of the IF statements.



[bookmark: _Toc508698532]Challenge 6s:  We can have more than one condition. We use the IF… ELSE or IF… ELIF… ELSE statements for this. Copy and run the following program.

number = int(input(“Enter a number between 1 and 100: “))
if number >= 1 and number <= 100:
print(“You have entered a valid number”)
else:
print(“Your number is not valid”)

What happens? Why do you think it happens?





[bookmark: _Toc508698533]Challenge 6d:  Copy and run the following program.

capital = input(“What is the capital of France? ”)
if capital == “Paris”:
	print(Well done”)
elif capital ==”Lyon”:
	print(“Right country, wrong city”)
elif capital == “F”:
	print(“Terrible joke and wrong answer.”)
else:
	print(“Sorry wrong answer”)


What happens? Why do you think it happens?





[bookmark: _Toc389819499]

[bookmark: _Toc508698534]Challenge 6e: Magic 8 Ball

The code below will use Python’s random number generator to make a magic 8 ball game.
 Make this game and save it as Magic8Ball.
 Can you modify this so that it chooses from 5 possible answers? Think of more elif’s.
import random
 
answer1 = (“Absolutely!”)
answer2 = (“No way Pedro!”)
answer3 = (“Go for it tiger.”)
 
print(“Welcome to the Magic 8 Ball game—use it to answer your questions...”)
 
question = input(“Ask me for any advice and I’ll help you out.  Type in your question and then press Enter for an answer.”)
 
print(“shaking.... \n” * 4)
 
choice = random.randint(1,3)

if choice == 1:
	answer = answer1
elif choice == 2:
	answer = answer2
else:
	answer = answer3

print(answer)


[bookmark: _Toc508698535]Challenge 6f:

[image: ]
Why is the logic wrong in this example?




Why is the logic wrong in this example?




[image: ]
Why is the logic wrong in this example?



[bookmark: _Toc389819507][bookmark: _Toc508698536]Challenge 6g: Mega Sale
A local shop is having a promotion. If you spend over £10 you will get a £1 voucher to spend next time you come in the store. If you spend over £20 you get a £3 voucher.
Write a program to tell the sales assistant which voucher to give the customer.
Save this as:  megasale

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)









[bookmark: _Toc389819508]

[bookmark: _Toc508698537]Challenge 6h: Happy Message
Write a program that gives a message depending upon how happy they say they are. 
You could get the user to rate how happy they feel on a scale between 1 and 10. If the reply is 3 or less it gives one message.
Between 4 and 7 (including these numbers) they get another message.
8 and above they get a different message.
Try to make the messages ones to make them happy all day long! 
Save this as: Happy message

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)









[bookmark: _Toc389819509]

[bookmark: _Toc508698538]Challenge 6i Mobile Phone Costs
You want to see how much a mobile phone will cost. There are charges for sending pictures (£0.35), for texts (£0.10) and for data (£0.05 for 1MB).
1. Write a program that asks the user for how many pictures, texts and data they would use each month. It should then calculate a total bill for the month.
2. If the total comes to more than £10 they would be better on a contract. Get the program to give them this advice.
Save this as Mobile Phone Costs
Harder
Data is charged at £2.50 per 500MB. So even if only 2MB are used you still pay for £2.50. What we want to do is be able to round-up a number (the function round () rounds up or down).
You will need to:  import maths to get more maths features and use:
math.ceil(number) – to roundup a number to the next integer
Can you figure out what the calculation is to make this work?

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)










[bookmark: _Toc389819510]

[bookmark: _Toc508698539]Challenge 6j Secret password
Make a program where the user has to enter a secret password to use the program. 
The program could be one you’ve already written, or make it display a message when they have got the password correct.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)













[bookmark: _Toc380063905][bookmark: _Toc508698540]Section 7: Iteration – Count Controlled Loops

Iteration or looping is when we want to do something over and over again. There are two types of loop. The first is a count control loop. This is when a program carries out a set of instruction a certain number of times.

[bookmark: _Toc508698541]Challenge 7a: Copy and run the following code.
for i in range (5): 
	print(i)

What happens? Why do you think it happens?





[bookmark: _Toc508698542]Challenge 7b: Copy and run the following code.

for i in range (1,10): 
	print(str(i) + “looping”)

What happens? Why do you think it happens?



Why doesn’t the code print 10 looping?






Change the program so it prints “1 looping” to “10 looping” 




[bookmark: _Toc508698543]Challenge 7c: Copy and run the following code.

for i in range (1,20,2): 
	print(i)

What happens? Why do you think it happens?



[bookmark: _Toc389819515][bookmark: _Toc508698544]Challenge 7d: For loops
Write a loop that displays numbers 10 to 100 in steps of 5. 
Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)


[bookmark: _Toc389819516][bookmark: _Toc508698545]Challenge 7e: Times Table using For loops
Write a loop that displays the 5 times table
Here is the 5 times table:
1 x 5 = 5
2 x 5 = 10
….
….
12 x 5 = 60

Save as 5 times table.
Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



[bookmark: _Toc389819517]For loops are really clever 
They can be used for even more things.
sentence = "Here is a sentence. How many letter 'e''s are there in it?"
numberE = 0

for letter in sentence:
    if letter =="e":
        numberE +=1

NOTE: letter is just a variable that stores the letter from the sentence – try changing the name to something else and check that it still works
[bookmark: _Toc389819518][bookmark: _Toc508698546]Challenge 8f: Reading a sentence
Change the program shown above so that the user can type in their own sentence and the computer will calculate the number of “e’s”.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



Extension: count the number of vowels – a, e, i, o, u in the sentence (instead of:  if letter == “e” try using the method on page 15:  if letter in….)





[bookmark: _Toc508698547]Section 8: Iteration – Condition Controlled Loops

We have looked at count-controlled loops; we will now look at condition-controlled loops. These are loops, which continue to repeat code WHILE a condition is true.

These are exactly the same type of conditions we looked at when using IF

[bookmark: _Toc508698548]Challenge 8a: Copy and run the below program.
x=0
while x5:
         print (“looping”)
         x = x + 1

What happens? Why do you think it happens?




[bookmark: _Toc508698549]Challenge 8b: Copy and run the below program.
x=0
while x5:
        print (“looping”)

Copy your program here. Did the code work? If not, what was wrong with it?







If we run the above code (don’t) you will find it goes on forever printing looping. That is because X remains 0 and so is always less than 5. Let’s fix it:
x=0




[bookmark: _Toc508698550]Challenge 8c: The while loop repeats whist the conditions is TRUE.
number = 100
while number < 0 or number > 10:
number = int(input("Please enter a number between 1 and 10"))
print("Your number multiplied by 10 is:" + str(number * 10))

What does this program do?



Challenge 9d: Write a program that asks for a password and keeps asking until the correct password, apple is entered and then says Accepted

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)











[bookmark: _Toc508698551]Challenge 8d: Square Number
The sequence 1, 4, 9, 16, 25 is made up of square numbers (i.e. 1 = 12, 4 = 22, 9 = 32 etc.). Write a program that writes out all the square numbers under 500.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




[bookmark: _Toc508698552]Challenge 8e: Rumpelstiltskin
Rumpelstilitskin was a nasty character is a fairy tale (surely you know this). He wants to take a princesses’ first baby – and will only let her off if she guesses his name correctly. He gives her three guesses.
[image: http://moviesfilmsandflix.files.wordpress.com/2011/11/rumpelstiltskin-shrek-the-final-chapter-4159.jpg]Make a program that asks for a first name. If the first name is the same as your own then the program should print a welcome message. If the name entered is not your own name then it should print a suitable (polite message) to say the guess is wrong.
It should repeat asking for the user’s first name until it enters your first name.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)






[bookmark: _Toc508698553]Challenge 8f: Random
The following code will create an integer x that is a random number between 1 and 100.

Import random
X=random.randint(1,100)

The line import random has to be put at the very top of the program you can use random.randint(1,100) wherever you want after that.

Write a program in which the computer thinks of a number between 1 and 100 (i.e. picks number at random). It should then ask the user to guess what number it is thinking of. It should then say whether the number the computer is thinking of is higher or lower than the one guessed. If the user guess correctly it should say well done and say how many guesses it took them, if not it asks them to guess again.

e.g.
I am thinking of a number between 1-100. Can you guess what it is? 50
No, the number I am thinking of is higher than 50, Can you guess what it is? 80
No, the number I am thinking of is lower than 80, can you guess what it is? 60
Well done! The answer is 60 and you found it in 3 guesses.


Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)


[bookmark: _Toc508698554]Section 9: Making Python Easier to Read

Annotating your code makes it easier to understand. A comment is purely for the person reading it. The computer will completely ignore all comments but they make you program understandable to anyone trying to follow your code.

[bookmark: _Toc508698555]Challenge 9a: Copy and run the following program.

# Will print out I love Computing to the screen
print(“I love Computing”) 

What happens? Why do you think it happens?



[bookmark: _Toc508698556]Challenge 9b: Copy and run the following program.

“””
This is a block comment so I can
Write comments on
Several lines 
“””
print(“This is a block of comments”)

What happens? Why do you think it happens?


[bookmark: _Toc508698557]Challenge 9c: Importance of Annotation
Why is it important to annotate your code?





[bookmark: _Toc389819523][bookmark: _Toc508698558]Challenge 9d – Rock, Paper, Scissors Game

We’ve all played the rock, paper, scissors game. The computer will play against you. Get the computer to ask for the player’s name.
The game rules are simple: rock beats scissors, scissors beat paper, paper beats rock. Two of the same gives a draw. 
You can start with pseudo code to help you identify the steps needed.
Add comments to the game so it’s clear what the code in the game is going.
[bookmark: _Toc389819524]
Extension: Ask the user how many rounds they want to play, between 3 and 10. 
[bookmark: _Toc389819525]Keep score and show this at the end of the game.
Further extension: Check to make sure the user can only enter a number between 3 and 10 and give them an error message.

[bookmark: _Toc389819526]

Planning the Rock, Paper, Scissors Game
Get the computer to ask for the player’s name. 
The game rules are simple: rock beats scissors, scissors beat paper, paper beats rock. Two of the same gives a draw. 
The program should display on the screen what the computer choose, how many points are awarded and who has won.

Simple: play just one round
Harder: play 5 rounds 
Harder still: ask the player how many rounds they want to play.
Plan you program using pseudocode.
Think what variables you will have and what the main sections of the code will need to do.
You will need to use a FOR loop and IF / ELIF / ELSE.





We can use a truth table (just like with gates) to see what the permutations are:
Rock = 1, Paper = 2, Scissors = 3
	User choice
	Number
	Computer Choice
	Number
	Scoring

	Rock
	1
	Rock
	1
	  User +=1      /    Computer +=1

	Rock
	1
	
	
	

	Rock
	1
	
	
	

	Paper
	2
	
	
	

	Paper
	2
	
	
	

	Paper
	2
	
	
	

	Scissors
	3
	
	
	

	Scissors
	3
	
	
	

	Scissors
	3
	
	
	




Now create the game in Python
Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)


[bookmark: _Toc389819527][bookmark: _Toc508698559]Challenge 9e – Making a times table (using nested for loops)
With a times table we start with a number and then multiply this by a series of numbers.
For the 2 times table we multiply it by 1 to 12, before moving on to do the 3 times table, etc.
Computers are very good at this sort of task and we can do it using loops within loops to consider every combination – these are called NESTED LOOPS.
Type this code in (try to predict what you will get before you do it). 

for i in range(1,13): # i is the first number we are going to multiply by
# print a title at the top of the times table to show which times table
# we are working on
    print (i, "Times table\n")
    for j in range (1,13): # loop through the numbers we are multiplying
        # i by and then print the results
        print (i, "times", j, " = ", i*j)
[bookmark: _Toc389819528]
Extension: 
Maths Teachers will be impressed if you’ve worked out the 1345 x 1 to 12 times table - change the program to work out your own different times tables.
Prediction:











Actual outcomes:

[bookmark: _Toc508698560]Section 10: Lists/Arrays
[bookmark: _Toc508698561]1 Dimensional arrays

[bookmark: _Toc508698562]Challenge 10a: Lists/Arrays
Copy and run each of the code sections below (one at a time). For each, codes section explain the purpose of the main function.
transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
print(transport)
What happens in this code?


[bookmark: _Toc508698563]Challenge 10b: Lists/Arrays Reverse Function
transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
transport.reverse()
print(transport)
What is the purpose of the reverse() function?




[bookmark: _Toc508698564]Challenge 10c: Sorting Lists/Arrays

transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
transport.sort()
print(transport)
What is the purpose of the sort() function?


[bookmark: _Toc508698565]Challenge 10d: Adding to Lists/Arrays

transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
transport.append(“Aeroplane”)
print(transport)
What is the purpose of the append() function?




[bookmark: _Toc508698566]Challenge 10c: Deleting from Lists/Arrays

transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
transport.remove(“Car”)
print(transport)
What is the purpose of the remove() function?


[bookmark: _Toc508698567]Challenge 10e: Index
transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
print(tansport)
print(transport.index(“Foot”))
print(“Foot is at position “, (transport.index(“Foot”) + 1), “ of the list.”)
transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
print(tansport)
print(transport.count(“Bus”))
print(“Foot is at position “, transport.index(“Bus”), “ of the list.)
What is the purpose of the index() function?




What is the purpose of the count() function?







[bookmark: _Toc508698568]Challenge 10f: Insert into Lists/Arrays
transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
print(tansport)
transport.insert(2, “Bike”)
print(tansport)
What is the purpose of the insert() function?




transport = [“Train”,”Car”,”Foot”,”Bus”,”Taxi”]
print(tansport)
print(transport.pop(0)
print(tansport)
print(transport.pop(0)
print(tansport)
print(transport.pop(0)
print(tansport)
print(transport.pop(0)
print(tansport)
print(transport.pop(0)
print(tansport)
What is the purpose of the pop() function?



[bookmark: _Toc508698569]Challenge 12a: create a list in Python containing your top 10 films and then display the list on the screen

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)


[bookmark: _Toc508698570]Challenge 12b: Reverse the order of the list and then display it onto the screen
Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



[bookmark: _Toc508698571]Challenge 12c: Sort the list into alphabetical order and then display the list on the screen
 
Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




[bookmark: _Toc508698572]Challenge 12d: Add an eleventh favourite film to the end of your list and then display it on the screen

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




[bookmark: _Toc508698573]2 Dimensional Lists/Arrays

[bookmark: _Toc508698574]Challenge 10g: What is a 2 Dimensional list/array






[bookmark: _Toc508698575]Challenge 10h: 2D List of Top 5 Teams
Create a 2D list which contains the amount of wins, draws and losses for the top 5 teams in a league of your choice.
Print out the 2D list
Print out the 2nd row of your 2D list
Print out the number of draws of the 3rd team in your 2D list.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



Extension: Create a 2D list which is empty. Then write the code which will enable the user to state how many rows the 2D list should have and adds the appropriate data in order to create a mini database of films, their lengths and their genres.


[bookmark: _Toc508698576]Section 11: File Handling

Most real world programs need to be able to read and write data to files. Fortunately, Python makes this process extremely easy to do.

[bookmark: _Toc508698577]Writing to Files
Using Python to write to a file there are 3 steps you must follow:
1. First you must open the file for writing
2. Write what we want to the file
3. Finally, we must close the file

[bookmark: _Toc508698578]Challenge 11a: Creating and Writing to a File

Copy and run the following program.

myFile = open(‘example.txt’, ‘w’)
myFile.write(‘I have written to a file’)
myFile.close()

What does the code do?




[bookmark: _Toc508698579]Challenge 13b: Copy and run the following program.

#Write to a file
myFile = open(‘example.txt’, ‘w’)
myFile.write(‘I have written to a file. \n’)
myFile.write(‘It now has three lines. \n’)
myFile.write(‘The third being this one. \n’)
myFile.close()


What does the code do? 


What characters are used to write text on a new line?


[bookmark: _Toc508698580]Challenge 11b: Writing a List to A file
Copy and run the following program.
This is all very exciting but how can we develop this and do more useful tasks? Writing a list to a file would be even more useful.
myFile = open ("example.txt", "w")
myList = ["Lady Gaga", "Justin Timberlake", "ACDC"]
for item in myList:
    myFile.write(item+"\n")
myFile.close()

What does the code do? 


What characters are used to write text on a new line?



[bookmark: _Toc508698581]Reading from files

Reading from files is equally as straight forward. 
Make sure you have run one of the above programs so you have a file example.txt to read.

[bookmark: _Toc508698582]Challenge 11c Reading from File
Copy and run the following program.

myFile = open(‘example.txt’, ‘r’)
contents = myFile.read()
print(contents)
myFile.close()

What does the code do?

Sometimes we want to read a file line at a time. 
[bookmark: _Toc508698583]Challenge 11d: Reading Lines
Copy and run the following program.

myFile = open ("example.txt", "rt")
myList= []  # define an empty list in which to store the information
for line in myFile:
[image: ]    myList.append(line) 
print (myList)
myFile.close()Well it’s OK but now we have newline commands in as text – so let’s get rid of them.
Add after the line with for line in myFile:
    line = line.strip("\n")
and run it again.


Explain how this program print a line at a time.






















For each task annotate a screen shot of your code explaining what you are doing and also place a screen shot of the program that is run.

[bookmark: _Toc508698584]Challenge 11e: Writing Top Ten Film
Write a program that writes your top ten films of all time, to a text document

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)




















[bookmark: _Toc508698585]Challenge 11f: Reading Top Ten Film
List your top 10 songs of all time in a text document and create a program that reads the entire text file and displays it to the screen.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)





















[bookmark: _Toc508698586]Challenge 11g: Shopping Items

Write a program that asks the user for a list of shopping items and then writes each item in turn, to a text document, that the user can then print out.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)





















[bookmark: _Toc508698587]Challenge 11h: Password Strength
Write an extra piece of code on the end of your password strength checker program (made a few weeks ago) which summarises how strong the password is and why into a text file.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)





















[bookmark: _Toc508698588]Challenge 11i: Writing and Reading Numbers 

Step 1. Write a program that asks the user to enter 6 numbers. Store these in a list.
Write these numbers to a file.
Step 2. Write another program that reads the file. Print out all of the numbers together with the total and average of the numbers.

Extension: Sort the numbers into ascending order (smallest to largest)

Step 3. Write a program that will allow you to add four new numbers to the list and write it to the file:
myFile = open("example.txt", "at")   # opens the file for appending (adding to)
for a in range (4):
    newNo = input("Please enter new number")
    myFile.write(str(newNo)+"\n")  # converts the integer to a string & adds a newline instruction
myFile.close()Open the file in notepad and check it has written the information to the file.



Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)


















[bookmark: _Toc508698589]Challenge 11j:  
This list has the names, heights and weights of 5 people. The height is a 2 digit whole number and the weight is a 3 digit decimal number.
heightandweight = [James, 73, 1.82, Peter, 78, 1.80, Jay, Beth, 65, 1.53, Mags, 66, 1.50, Joy, 62, 1.34]
Enter this list as it is.
Store the data in a file.
Write a program that reads the data.
Print out the person’s name and their height and weight.

Extension:
Work out the average height and average weight of all of the people.
Work out the average height and weight of the men and the women.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)






















[bookmark: _Toc380063907]

[bookmark: _Toc508698590]Section 12: Subroutines: Procedures 

It is possible to write a whole program as one big block but where possible we want to t break it down into subroutines. There are several advantages to this:

1. The program becomes easier to read.
2. The program becomes easier to test. If you have tested a subroutine you don’t have to worry about it when you subsequently use it.
3. Subroutines can often be reused meaning code does not need to be rewritten.

[bookmark: _Toc508698591]Procedures

[bookmark: _Toc508698592]Challenge11a: 
Copy and run the following program

import turtle
wn = turtle.Screen()
tom = turtle.Turtle()

def square(): # define our new function in this format
    for a in range (4):	# all code is indented to show its part of the for loop
        tom.forward(150)	
        tom.right(90)


wn.exitonclick()
square()	



What is printed? Explain how the code is executed.



We can use parameters to make a subroutine even more useful. 



[bookmark: _Toc508698593]Challenge 11b: 
Copy and run the following program.

import turtleThe function square receives the parameter, and we have called it length.
NOTE: The variable length is used – but it only exists within the function – not the rest of the program.

wn = turtle.Screen()
tom = turtle.Turtle()

def square(length):
    for a in range (4): 
        tom.forward(length)
        tom.right(90)
    wn.exitonclick()

size = int(input("Enter the length of the square"))
square(size)

What is a parameter? How is the parameter used in this program?






	Python Code
	What the code is doing

	
def display (message):
    print (message)

display ("This is a message")

	
The parameter in this code is:______________ 

within the function________________ 








	Python Code
	What the code is doing

	
def ask_yes_no(question):
    response = None
    while response not in ("y","n"):
        response = input(question)
    return response

def main():
    answer = ask_yes_no("\nPlease enter y or n: ")
    print ("Thanks for entering:", answer)
    input ("\nPress the key to exit.")

main()

	
The parameter in this code is:______________ 

within the function________________ 

and the returned value is ______________



	Python Code
	What the code is doing

	
def favourites (subject, meal):
    print("My favourite subject is ", subject, "and my favourite meal is ", meal)

def main():
    favourites ("Computing", "Burgers and Chips\n")

    favourites ("Spag Bol", "Computing\n")

    favourites  (meal = "Chicken wraps", subject="Computing")

main()
	
Positional parameter

Positional parameter

Keyword arguments (helps avoid errors and useful to make the code clear)



[bookmark: _Toc389819538]

[bookmark: _Toc508698594]Challenge 11c: 
Create a program which when run, calls a procedure that prints a statement of your choice to the screen

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



[bookmark: _Toc508698595]Challenge 11d: 
Create a program which has a menu system that gives the option of selecting one of three procedures:
1) When this procedure is called, the procedure prints the 10 times table
2) When called this procedure tells you how you are feeling by picking a statement (from a set that you have added) at random
3) When called this procedure will display your name and address (try programming this with both local and global variables)


Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)


[bookmark: _Toc508698596]Functions

[bookmark: _Toc508698597]Challenge 11e: 
Create a program which has two functions which can each be chosen from a menu by the user:
1) The first will receive the user’s age and calculate how old they will be in 50 years time and then pass this data back into the main program for printing;
2) The second will receive the user’s annual wage and the user’s savings, convert wages into euros and savings into US dollars and then return the two calculated values back into the main program for printing.

Your solution – print screen and paste your solution below: (Did the code work? If not, why didn’t it work?)



[bookmark: _Toc508698598]Global variables vs local Variables
Describe the difference between local and Global variables give examples of each to show your understanding
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