Constructing and Solving Linear Equations.

Four lessons

Lesson 1:

Mental: Simplifying expressions
Match up the following expressions into groups of 3:

1. X + X + X

2. 2(X + 1) – X

3. 8 -X + 4X + 10

4. 5X-X

5. 3X + 6

6. 3X

7. X + 1 + 1

8. 2X + 4 + X + 2

9. 7X + 2 –3X – 2 

10. X + 2

11. 3(X + 2)

12. X + 4 + 2X – 4

13. 18 + 3X

14. 4X

15. 3 (X + 6)

Answers

1 – 6 – 12 = 3X

2 – 7 – 10 = X + 2

3 – 13 – 15 = 3X + 18

4 – 9 – 14 = 4X

5 – 8 – 11 = 3X + 6

Main Part of the lesson.
Constructing expressions.

Go through the three examples with the class thinking of a number and then discuss the reasons why - leading to the construction of the expressions on the right.

I am thinking of a number




x

I then multiply it by 4





4x

I then add 4






4x + 4

I then divide by 4





x + 1

I then take away the number I first thought of

1

I am thinking of a number




x

I then double it





2x

I then add 4






2x + 4

I then take away the number I first thought of

x + 4

I then take away 4





x 

I am thinking of a number




x

I then add 4






x + 4

I then double it





2(x + 4) = 2x + 8

I then take away the number I first thought of

x + 8

I then take away 8





x

Ask pupils in the class to contribute their ideas to constructing a similar example on the board.  Then get them to work in twos or threes and construct other examples.

Plenary

Select a few examples from the pupils and answer them individually as the teacher reads them out and then follow them through as a class.

Lesson 2:

Mental: Substituting into expressions.

If X = 4 then what are the values of:

3X



10 – 3X

2(X – 1)


4 + 2(X + 3)

3X + 4 – X


4X + 2

X2 + 5



3(X – 3) + 5 (X + 6)

3X2 – 6


(X + 2)2

Main Part of the lesson.

Solving Equations through substitution.

If  

     3X + 4 = 25 

If X = 3

13 = 25

If X = 4

16 = 25  Getting closer

If X = 5

19 = 25  

If X = 6

22 = 25  

If X = 7

25 = 25  Which is correct

If  

     3X + 4 = 2X + 9 

If X = 3

13 = 15

If X = 4

16 = 17  Getting closer

If X = 5

19 = 19  Which is correct

If

    5X – 1 = 3X + 7

If X = 1

4 = 10

If X = 2

9 = 13  Getting closer

Follow the pattern


If X = 2

14 = 16


If X = 3

19 = 19  Which is correct

Try the following on the board:
2X + 11 = 5X – 10

5c + 4 = 19



2p + 23 = 59



7p + 9 = 81



10x + 1 = 4x + 19


7x + 6 = 2x + 41 


2x + 23 = 5x + 5

11y + 4 = 4y + 25


13r + 11 = 15r + 3


3h + 4 = h + 16


t + 12 = 3t



9g + 17 = 8g + 28


5d + 23 = 7d + 18

Plenary

Ask pupils to feedback what they have learnt from the lesson.  Ask pupils to pick a value for X and then write down 2 expressions that give the answer 20.  Let one expression = the other to form an equation.

Lessons 3/4:

Mental 3: Undoing expressions
Given an expression what functions do you perform on it to get back to a single X value?

4X + 6

-6

4X

/4

X

2X – 4

+4

2X

/2

X

3(X + 4)
/3


3X + 12
-12

X + 4

-4


3X

/3

X




X

Mental 3: Solving Equations algebraically
Revisit the main points from yesterdays lesson.

Main Part of lessons 3/4.
Solving Equations algebraically.

Place the emphasis on the fact that we are seeking to simplify the equation that we have been given.

3X + 4 = 25 
What do we get if we take 25 from each side

3X – 21 = 0



What do we get if we take 4 from each side

3X = 21

Highlight the fact that both of these are true and that they lead to X = 7

Try other examples: such as 
2X + 5 = 17





5X – 3 = 12

Now lead onto problems such as: 3X + 4 = 2X + 9 and look at the 4 possible starting approaches:- 

-4,  

3X = 2X + 5




-9,  

3X – 5 = 2X

-2X

X + 4 = 9

–3X 

4 = -X + 9
and see where they lead and discuss which is ‘simpler’.

Try the following on the board:
5X – 1 = 3X + 7

2X + 11 = 5X – 10

5c + 4 = 19



2p + 23 = 59



7p + 9 = 81



10x + 1 = 4x + 19


7x + 6 = 2x + 41 


2x + 23 = 5x + 5

11y + 4 = 4y + 25


13r + 11 = 15r + 3


3h + 4 = h + 16


t + 12 = 3t



9g + 17 = 8g + 28


5d + 23 = 7d + 18

Plenary

Ask pupils to summarise what they have learnt welcome all answers.
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