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Ask for help from others 

Complete them in sequence and do not move on to the next challenge until you have successfully got the program running.

If possible, try the extension tasks. 

Make sure that you save your solutions to your Python Practice folder using the challenge title/topic as the file name. 

Look at the programs that you have completed in previous lessons for help if you struggle 
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Life will be much harder if you do not save your work carefully. 
Create the following folders:
My Documents


Computing


Programs
Theory

[bookmark: _Toc380063893]1. print() function

To print something to the screen we use the print function. 

NOTE: print function will only output to the screen and not the printer

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

print(“Hello World”)
What happened? 










[bookmark: _Toc380063895]Challenge 1b: Change the program so it says “Pleased to meet you.”
Write the code below.
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Challenge 1c: Write a program that says:

This is
A computer program
That prints on several lines

Write the code below.
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Challenge 1d: Copy and run the following programs. Can you identify the errors?

Print("Hello World") – capital P 
print(I like football) – no speech marks or apostrophes 
print"Computing is fun" – there is no brackets 





[bookmark: _Toc380063898]2. Storing data in Variables
In your own words explain what a variable is.
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Challenge 2a: Copy and run the following program:

name = “Bob”
print(“Hello “ + name)
What happened?  Why do you think this happened?










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 “ …………….
Write your code here… Did it work? If not, why didn’t it work?












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?












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?










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?










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”
Write your code here… Did the code work? If not, why didn’t it work?














Challenge 2g: Copy and run the program: 

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

What does the code do? Why do you think it does that?
[bookmark: _GoBack]
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When you want to use the user’s input as part of the code, you use the input() function

Challenge 3a: 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?










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

Write your code here… Did it work? If not, why didn’t it work?












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

Write your code here… Did it work? If not, why didn’t it work?













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

Copy the code here… Did it work? If not, why didn’t it work?
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We can carry out calculations in Python. The arithmetic operators we use to do this are:
 + Addition
 - Subtraction
 * Multiplication
/ Division

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) - ____________________











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 (“ ”).


Challenge 4c: Complete this program so it uses addition on the two variables make c equal to 15 then prints it.
Copy the code here… Did it work? If not, why didn’t it work?
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Every variable has a given data type. The most common data types are:
String – Text, made up of numbers, letters and characters
Integer – WHOLE numbers e.g. 1, 78, 0 and 54
Float – DECIMAL numbers e.g. 3.5, 5.6987, 98.1234, -6.3
Boolean – True or False

Challenge 5a: State the data types for each variable

Weight = 50.25 			__________________________________

Result = True				__________________________________

Age = 11				__________________________________

Name = “William” 			__________________________________













Challenge 5b: Copy and run the following code.
a= int(input(“Enter number 1: “))
b= input(“Enter number 2: “)
c=a+b
print (“Adding your numbers together gives: “ +c)
What does the program do? 













Challenge 5c: Can you explain what casting is?



















Challenge 5d: Copy and run the program

a= int(input(“Enter number 1: “))	
b= int(input(“Enter number 2: “))
c=a+b
print (“Adding your numbers together gives: “ +c)
What does this program do? How does it differ from the program in Challenge 5b?












Challenge 5e: Copy and run the program

a= int(input(“Enter number 1: “))
b= int(input(“Enter number 2: “))
c=a+b
print (“Adding your numbers together gives: “ + str(c))
What does this program do?





















Challenge 5f: Explain what the “int” and “str” functions do






















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
Copy the code here… Did it work? If not, why didn’t it work?
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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

	==
	Equal to

	!=
	Not equal to

	<
	Less than

	>
	Greater than

	<=
	Less than or equal to

	>=
	Greater than or equal to



Challenge 6a: Copy and run the following program.

letter = “a”
if letter == “a”:
	print(“This prints if letter is a”)What happens? Why do you think it happens?










Challenge 6b: SPOT THE ERROR - Copy and run the following program

letter = “b”
if letter == “b”:
print(“This prints if letter is b”)
What happens? Why do you think it happens?


















Challenge 6c: Copy and run the following program.

letter = “c”
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? Why do you think it happens?









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

Challenge 6d:  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.

x = int(input(“Enter a number between 1 and 100: “))
if x>= 1 and x<=100:
print(“You have entered a valid number”)
else:
print(“Your number is not valid”)
What happens? Why do you think it happens?










Challenge 6e:  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: _Toc380063904]7. 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.

Challenge 7a: 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?












Challenge 7b: 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?











Challenge 7c: Go back over programs created in previous lessons. Add comments to each of the programs so they are easier to understand
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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.

Challenge 8a: Copy and run the following code.
for i in range (0,5): 
	print(“looping”)
What happens? Why do you think it happens?











Challenge 8b: 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?





















Challenge 8c: Write a program that takes in a letter and number then prints out that letter that many times.
e.g.
Please enter a letter: T
Please enter a number: 6
Output - TTTTTT
Copy your program here. Did the code work? If not, what was wrong with it?
















Challenge 8d: Write a program that asks for a number the outputs it’s 10 times table.

e.g.
Please enter a number: 7
1 times 7 is 7
2 times 7 is 14
3 times 7 is 21
4 times 7 is 28
5 times 7 is 35
6 times 7 is 42
7 times 7 is 49
8 times 7 is 56
9 times 7 is 63
10 times 7 is 70
Copy your program here. Did the code work? If not, what was wrong with it?
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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

Challenge 9a: Copy and run the below program.
x=0
while x5:
         print (“looping”)
         x=x+1

What happens? Why do you think it happens?











Challenge 9b: 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







Challenge 9c: Write a program that asks for a password and keeps asking until the correct password, apple is entered and then says Accepted
Copy your code here. Did it work? If not, how could the code be improved?













Challenge 9d: 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.

Copy your code here. Did it work? If not, how could the code be improved?




































Challenge 9d: 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.
Copy your code here. Did it work? If not, how could the code be improved?
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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.

Challenge10a: Copy and run the following program

# Subroutine that prints out sentences 3 times
Def myFirstSubroutine():
	for i in range(1,3):
		print(“This is a subroutine”)

#Main program
print(“Start of main program”)
mtFirstSubroutine()
print(“End of program”)
What is printed? Explain how the code is executed.












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

Challenge 10b: Copy and run the following program.

#Subroutine that prints out sentence 3 times
Def myFirstSubroutine(text, times):
	for i in range(1,times):
		print(text)

#Main program
print(“Start of main program”)
mtFirstSubroutine(“simple text”, 5)
print(“End of program”)
What is a parameter?
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RecapWhat is a variable?










If we think of a variable as a box we can think of a list as a collection of boxes containing data. Each “box” has an address starting at 0.

Challenge 11a: Copy and run the following program.

names =[‘Alf’,  ‘Betsy’, ‘Charlie’, ‘David’]
print(names)
What does the code do?











Each name is given an address (known as index), so “Alf” is found at index 0 and “Charlie” at index 2.

	Alf
	Betsy
	Charlie
	David

	0
	1
	2
	3



We can then access any element of the list by giving its index in square brackets.

Challenge 11b: Copy and run the following program.

names = [‘Alf ‘, ‘Betsy‘, ‘Charlie‘, ‘David‘]
print(names[2]) 
What does the code do?














Once you have created a list you can alter the contents of the list by referring to the elements by their index.

Challenge 11c: copy and run the following program.

names = [‘Alf‘, ‘Betsy’, ‘Charlie‘, ‘David‘]
names[2] = ‘Bob‘
print(names[2])
What does the code do?
Changes the list to:
Alf
Betsy
Bob
David
0
1
2
3

So it will print Bob to the console













If we start off with our list as empty, we can create it with just two empty square brackets.

Names = [ ]

To add entries to the list we then call the append function.

names = [ ]
names.append(‘Betsy‘)
names.append(‘Anita‘)
names.append(‘Murshed‘)
names.append(‘Hamish‘)
print(names)

Outputs - [“Betsy”, “Anita”, “Murshed”, “Hamish”] 

Challenge 11d: Using the above example create an empty list and them add 5 football teams to it.
Copy your code here. Did you code work? If not, what went wrong?





















Challenge 11e: Copy and run the following program.

names = [ ]
names.append(‘Betsy‘)
names.append(‘Anita’)
names.append(‘Murshed‘)
names.append(‘Hamish‘)
names.pop(1)
print(names)

Outputs - [‘Betsy‘, ‘Murshed‘, ‘Hamish‘]

What does the .pop method do?
Removes an item from the list using the index.











Challenge 11f: Copy and run the following program.


names = [ ]
names.append(‘Betsy‘)
names.append(‘Anita‘)
names.append(‘Murshed‘)
names.append(‘Hamish‘)
names.remove(‘Anita‘)
print(names)

Output - [‘Betsy‘, ‘Murshed‘, ‘Hamish‘]

What is the difference between the .pop method and the .remove method?

Pop remove an item from a list using the index. The remove method will remove the first instance of the lists content.























We can cycle through a list with a for loop.

Challenge 11g: Copy and run the following program

names = [‘Anita‘, ‘Betsy‘, ‘Murshed‘, ‘Hamish‘]
for i in names :
print ( i )
What does the code do? How does it achieve this?














Challenge 11h: Write a program that keeps asking for names until the word END is entered at which point it prints out the list of names
e.g.
Please enter a name:  Alfred
Please enter a name: Bradley
Please enter a name:  Connor
Please enter a name: David
Please enter a name: Emily
Please enter a name: END

 [‘Alfred‘, ‘Bradley‘, ‘Connor‘, ‘David‘, ‘Emily‘]

Did your code work? If not, how can it be improved?

























Challenge 11i: Write a program that asks the user to enter 5 names which it stores in a list. Next, get it to pick one of these names at random and declare that person as the winner. ( HINT: You will need to generate random numbers as in Task 9c )
e.g.
Please enter name 1 :
Sarah
Please enter name 2 :
Nathan
Please enter name 3 :
Aniela
Please enter name 4 :
Safiya
Please enter name 5 :
Bob
Well done Bob you are the winner!
Did your code work? If not, how can it be improved?



















Arrays vs. Lists
Most languages use arrays rather than lists so you may come across the term array being used in a similar context. (Python does have arrays available but the lists are much more commonly used.)
The two main differences between the two are:
· Lists can hold different sorts of data whereas an array (usually, depending on the language) only holds one data type.
· Lists change size as new items are added where as in most languages arrays have their size declared at the start.
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Often we want to perform operations on strings. This may involve cycling through letters in the string. This is particularly easy in Python as we can do it in a loop.

Challenge 12a: Copy and run the following program.

sentence = ‘The cat sat on the mat. ‘
for letter in sentence:
      print(letter)
What does the code do? How is this achieved?

It treats the sentences as a list. Each letter is given an index. It will then loops through and prints each index in the list on a new line. 












Sometimes we might just want part of the string. We can do this by treating the string as a list of characters.

	S
	a
	n
	d
	w
	i
	c
	h

	0
	1
	2
	3
	4
	5
	6
	7



       
We can then refer to letters by their index (remembering that a list starts at index 0). So

text = ‘Sandwich‘
print(text[2])

Outputs - “n”

If you want a group of letters this is done using the following notation.

Stringname [position of first letter : position after last letter]

So

text = ‘sandwich‘
print(text[0:4])

Outputs - “sand”

And

text = ‘sandwich‘
print(text[1:4])

Outputs - “and”

If we want the length of a string, we use “len” just as we did with lists. So:

text = ‘sandwich‘
A = len(text)
print(a)

Outputs - “8”


Task 12b

Change the previous program so it counts the number of occurrences of the lowercase letter a.

Task 12c

Write a program that takes in a word and says whether or not it is a palindrome. 
(A palindrome is a word that is the same backwards as forwards like noon or radar)



Specimen Exercise
A good exercise to test your understanding of string handling is the password strength exercise in the Specimen A453 tasks.

Here is a reminder of the task:

Design a code test and evaluate a system to accept and test a password for certain characteristics.
· It should be at least 6, and no more than 12 characters long.
· The system must indicate that the password has failed and why, asking the user to re-enter their choice until a successful password is entered.
· A message to indicate that the password is acceptable must be displayed.
· Password strength can be assessed against simple criteria to assess its suitability; for example a password system using only upper and lower case alphabetical characters and numeric characters could assess the password strength as:
WEAK if only one type used, e.g. all lower case or all numeric
MEDIUM if two types are used
STRONG if all three types are used

For example
Hilltop, 123471324  HAHGFD are all WEAK
Catman3 and 123456t are MEDIUM and
RHT34gd is STRONG
A message to indicate the password strength should be displayed after an acceptable password is chosen.





















Worked Password Example

#Program to assess strength of password

#As for password until one of correct length is entered
passwordValid= False

while passwordValid == False:
password = input(‘please enter your password‘)
     	if len( password ) < 6 :
          		print(‘password too short – must be 6 or more characters‘)
  	elif len(‘password too long – must be >12 :
         		print(‘password too long – must be 12 or fewer characters‘)
 	else:
        		print (‘password Accepted‘)
        		passwordValid = True

#Cycle through the password character by character counting the number of each ‘type‘ of character.
lowerCount = 0
upperCount = 0
numberCount = 0

for letter in password:
if letter >= ‘a‘ and letter <= ‘z‘:
              	lowerCouint = lowerCount + 1
  	elif letters >= ‘A‘ and letters <= ‘Z‘ :
            	upperCount = upperCount = 1
 	elif letter > = ‘0‘ and letter < = ‘9‘ :
            	numberCount = numberCount =+ 1

#Count up the types of character
typesOfChar = 0
if lowerCount > 0 :
typesOfChar = typesOfChar + 1
if upperCount > 0 :
typesOfChar = typesOfChar + 1
if numberCount > 0 :
typesOfChar = typesOfChar + 1

#Print out the strength of the password
If typesOfChar == 1:
print(‘This is a WEAK password‘)
elif typesOfChar == 2:
print(‘This is a MEDIUM password‘)
else:
print (‘This is a STRONG password‘)
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Most real world programs need to be able to read and write data to files. Fortunately, Python makes this process extremely easy to do.

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

Challenge 13a: Copy and run the following program.

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

What does the code do?

Creates a file called “example” and writes the text “I have written to a file” inside








Challenge 13b: Copy and run the following program.

#Write to a file
myFile = open(‘example.txt’, ‘wt’)
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? 
Creates a file called “example” and writes the text “I have written to a file”, “It now has three lines” and “The third being this one” on three spate lines inside the file

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









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.

Challenge 13c: Copy and run the following program.

myFile = open(‘example.txt’, ‘rt’)
contents = myFile.read()
print(contents)
myFile.close()
What does the code do?

Opens the file “example.txt” it reads the content of the file and prints it to the console








Sometimes we want to read a file line at a time. 
Challenge 13d: Copy and run the following program.

myFile = open(‘example.txt’, ‘rt’)
for line in myFile:
print(line)
myFile.close()
Explain how this program print a line at a time.
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