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TLA is a Teacher Led Assignment

A message for students

Negative numbers can be difficult to understand unless you think of them  in a particular way. It is important to act like a real mathematician to understand negative numbers. To start with, try to avoid saying ‘But it is silly’ but just allow yourself to accept that you can deal with things that do not really exist. Rules for doing calculations with negative numbers can be rather confusing unless you do this. When you work through the booklet you will see that you are asked to use ‘pictures in the mind’. This is very important. Keep using the ‘mind pictures’ and you will see that calculations with negative numbers really make sense. This booklet will help you work confidently with a topic that many people find difficult. 

The booklet consists of three parts.

Part 1: Four operations with negative numbers
When you use a picture in the mind for negative numbers it is easy to add, subtract, multiply and divide them.

Part 2: More about the four operations
One of the most surprising results in maths is 
[image: image29.bmp]. You learn how to prove this using the distributive law.

Part 3: Using negative numbers
Apply your knowledge of negative numbers to real-life situations.

Part 1: Four operations with negative numbers

What …                         you need to know to start.           TLA1

· Same value: different appearance. A mathematical expression like 3 × 4 = 12 tells us that 3 × 4 has the same value as 12 (but a different appearance).

· Pictures in the mind. When you see a mathematical expression like 3 × 4 = 12 you should picture it as ‘I put three cups on the table. I do the same thing lots of times. I do it four times. How much on the table? Twelve cups’.




 

· Look at it and wonder. When you see a mathematical expression like 3 × 4 = 12 you should picture it as ‘I can see 12 cups on the table. I can see 3 × 4 cups on the table (same value: different appearance). Look at 3 × 4 and wonder. How many piles of three cups can I see? Four. So 12 ÷ 3 = 4. Look at 3 × 4 and wonder. How many piles of four cups can I see? Three. So 12 ÷ 4 = 3.

12 ÷ 3 has the same value as 
[image: image2.wmf]12

3

 and the same value as  
[image: image3.wmf]12

3

 and the same value as 4
What …                           you need to do to start.             TLA2
 Figure 1 


 Figure 2                                                                                          1


Figure 3 

                                               and                                        1 + 1 = 2


Figure 4. 


                                                          and                             2 + 1 = 3


Figure 5

                                                                                                     0


Figure 6. 

                                                                                                   –1                       


Figure 7.                                                                        -2 + - 1 = - 3




                                                and                                        2 + 1 = 3      


                                                 and                                      -2 + - 1 = - 3



                                                                                            - 3 - - 1 = - 2

                                                                         -2 + 1 = - 1

                                  and                   

So …                                                  you can do these.   TLA3
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So …                                                  you can do these.   TLA4
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So …                                          you can do these.        TLA5
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Now …                                      you can do these.         TLA6


Now …           you can practise                         Exercise 1
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and …            you can practise                             Exercise 2
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Part 2:  More about the four operations
What …                      you need to know to start.           TLA7
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What …                      you need to do to start            TLA8

So …              you can do this                         TLA9
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This shows that     
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 Now …      what can you do?                                         TLA10
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 So …      you can do these                                            TLA11
Look at each of these. Use the distributive law to write an expression with the same value and then check the result.


[image: image13.wmf]1

3

2

5

9

2

2

6

2

8

3

4

5

2

28

4

2

5

2

14

5

3

4

3

3

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

)

(

)

)

(

)

)

(

)

)

(

)

)

(

)

-

-

-

-

-

-

-

-

-

-

-

+

=

+

=

-

=

-

=

-

=


Now …                you can practise                     EXERCISE 3
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 and …              you can practise                       EXERCISE 4
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Part 3: using negative numbers
 What …                      you need to know to start.      TLA12

Your work in this booklet so far has been based on the idea of a lump of earth being called ‘one’ and a hole in the ground being called ‘negative one’. A better way of putting it is: the presence of a lump is called ‘one’ and the absence of a lump is called ‘negative one’.

‘Lumps of earth’ are just a way of introducing negative numbers. Now think of ‘presence’ being positive and ‘absence’ being negative. This idea can be used in many situations. 

Negative numbers and bank accounts.

You have £8 in the bank. Your bank statement shows 8.

You have £0 in the bank. Your bank statement shows 0.

You are overdrawn by £8. Your bank statement shows – 8 (negative eight). It shows the absence of £8 in your bank account.

Negative numbers and temperature

It is quite warm: it is 15 degrees above zero. The thermometer shows 15.

It is freezing. It is zero degrees. The thermometer shows 0

It is very cold. It is 15 degrees below freezing. The thermometer shows –15 (negative fifteen).  It is the absence of 15 degrees of temperature.

Negative numbers and distance

I am going on a journey. My journey starts at A and finishes at B (a distance of 9 miles). 


               X                               A                                               B

When I am at A I have done zero miles of my journey. How much of my journey have I done?   0

When I am at B I have done 9 miles of my journey. How much of my journey have I done?  9

When I am at X I have not yet got to the point where I will start my journey. There is an absence of four miles. How much of my journey have I done?   – 4 (negative four).

What …                          you need to do to start.          TLA13
Think of 
[image: image16.wmf]-
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I can make up different real-life stories to fit that maths story.

Bank accounts

I had an overdraft of £6. I wrote a cheque for £2. I then received a letter from the bank manager to tell me I now had an overdraft of £8.

Temperature

It was a cold day: the temperature was 6 degrees below freezing. It got even colder: the temperature fell by 2 degrees to negative eight.

Distance

I entered for a race. I lived 6 miles from the start. I had to collect my running kit from my friend’s house that was even further from the start. When I got my kit I was 8 miles from the start.

So …                                 you can do this.                 TLA14
Make up a real-life story for each of these maths stories.


[image: image17.wmf]1

6

4

10

2

6

4

2

3

4

2

6

4

5

8

3

5

3

4

12

6

14

2

7

7

14

2

7

8

14

2

7

)

)

)

)

)

)

)

)

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

 

 

 

 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

=

-

=

-

=

-

=

´

=

¸

=

¸

=

¸

=



 Now …

                           you can practise                 EXERCISE 5
Make up a real-life story for each of these maths stories.
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          and …

                               you can practise              EXERCISE 6
Make up a real-life story for each of these maths stories.
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Miscellaneous Examples A
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Look at each of these. Use the distributive law to write an expression with the same value and then check the result.
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Make up a real-life story for each of these maths stories.
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Miscellaneous Examples B
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Look at each of these. Use the distributive law to write an expression with the same value and then check the result.
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Make up a real-life story for each of these maths stories.
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