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Solving Puzzles

worksheet
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Using letters instead of numbers

23 45
13

7
31
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5+ 3 x 2

8­ 2 x 3

4x ﴾2+ 5﴿

4x 2 ­ 5
8
2 4+8

3

22­ 5 x 2

 ﴾4+5﴿ ­ ﴾ 3x 5﴿

2 x 32

B
I
D
M
A
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Order of operations

UBTRACTION
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Match the corresponding terms:

2n 2xn

2 xn xn

2 + n add 2 onto n

n­2 subtract 2 from n

2 ­ n take n from 2
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Simplifying expressions

a+a+a=
b+b=

cxc=
cxcxc=

a+b­a=

Match the expression to its partner.

a+a+a+a 4 + a
a + 2+2 4 + 2a
a x a 2a
4 + a + a 4a
6+a-a-2 a
6a-4a 4 

2
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4 5 6

3 2a

a

a

4 b

x 2 3x y
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6a ­ 3b

2a+b

2a

5a +b

6a ­ 3b

2a+b 4a­4b

2a b 4a­5b

­3a­b 5a +b ­5a 9a­5b
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Substitution

If a=5 work out:

3a= 5a­3=

10­2a=

a  =2a
2

3a 2

2a 3
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Substitution

If a=2 work out:

3a=
5a­3=

10­2a=
a  =2

a
2

3a2

2a3

Page 81
Page 83: 2 ­ 11
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Let a= 2 and b=3. Work out:
5a + b =

5a + 3b=

ab=

9a ­ 3b=

3a  =

2a + 5a =2

2 12

6
9

19

18

13 1

12

page 81
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Multiplying

5 x 73

7 x 36
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Multiplying out a bracket

3

x 4

5

y 3

4( x + 6) =

5 ( y + 4) =

10 ( 5+b)=

7 ( x ­ 3) =

6 ( a ­ 8 )=

2 ( 10 ­ b)=

5 ( 2a + 5)=

7 ( 3b ­ 1)=
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What happens if..?

...you add the diagonals?

Can you prove this? (Use algebra)

What happens if you add all the numbers?
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Try a 3x3 square.
Does the same thing happen?

For your 3x3 square, add the first column 
and the last column.
What do you notice?
Why do you think this happens?
Can you prove it?
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I'm thinking of a number

I think of a
 number
 and add 2.

I think of a
 number, 
multiply by 5
 and add 2.

I think of a
 number, add 
3 and 
multiply by 4.

I think of a
 number
 and multiply 
by 2.
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What was my number?

I think of a
 number
 and add 2.
I get 12.

I think of a
 number, 
multiply by 5
 and add 2.
I get 32.

I think of a
 number, add 
3 and 
multiply by 4.
I get 20.

I think of a
 number
 and multiply 
by 2.
I get 50.

worksheet
DO NOT WRITE ON THE SHEET
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Number machines

X+5

X ­

4

+

­

X

X5

4 5

5

3

2

6

5 5

10

mapping worksheet from 
wws
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Match the flow diagram to the expression:

+X5 a 4
5a+4

5a­4

4a+5

X+5 4a

X ­

4

+

­

X

X5 a

4 a 5

5a 4

Draw a flow diagram for these 
expressions:

1) 4a + 3

2) 3 + 2a

3) 4a ­ 3

4) 4( 3+a)

5) 3(a­5)

1) y=4x + 3

2) y= 3 + 2x

3) y= 4x ­ 3

4) y= 4( 3+x)

5) y= 3(x­5 )

4(5+a)

4a ­ 5

a

a

a

a

a
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Flow diagrams: backwards!

30X

X

X

X

X

+ 10

+ 4

­ 5

­5

­7

5

3

2

10

5

10

7

25

23
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X

X

X

X

X

+ 10

+ 4

­ 5

­5

­7

5

3

2

10

5

40

19

19

45

43

30X

X

X

X

X

+ 10

+ 4

­ 5

­5

­7

5

3

2

10

5

10

7

25

23

X

+ 10

+ 4

­7

7

25

18

­15

65

X

X

X

X

­5

2

10

3

7

9 11

Reversing the flow!

55

22

45

X

X

X

X

X

+ 10

+ 1

­ 5

­5

5

3

2

10

5

15

+5 40

page 314
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Solving Equations

x + 4 = 9

3x = 30

x ­ 5 = 12

2x + 1 = 7

3x ­ 2  = 7

page 79Solving eqns in pairs
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Homework 

mymaths:
substitution
probability
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Solving equations

3x ­ 1 = 11

Solve:

1) 3x ­ 7 = 2
2) 5x ­ 1 = 19
3) 2x + 11 = 13
4) 6x  ­ 5 = 25
5) 10 + 2x = 11
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Solving equations with x on both sides

2x + 1 = x + 9

3x ­ 2 = x +8

4x + 3 = 5x 

3x­2 = 5x ­22

Practice
1) 4x + 1 = 3x +2

2) 6x ­ 2 = 4x +8

3) 10x ­ 1 = 5x +9
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Friday 20th Jan

Hwk for Tuesday
page 87
Qu 6 a ­ g
Qu 9
Qu 4 parts 1 and 5(revision)
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Forming expressions

width = x
length is 4cm more

length is y
width is 6cm less

An isosceles triangle
two sides are b cm
the third side is 3 cm more

short side is x cm
long side is 12 cm more



Attachments

Algebra pyramids.doc

Algebra pyramids answers.doc

function machines.doc

function machines2.doc

Yr 8 A2.doc


Decimal Pyramids


Add bricks next to each other to form the brick on top.


The first one has been started for you.


Fill in all the missing bricks.
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5a







2a + 3b







7a
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4g







3g







4a +b







19p + 2g







9p + g







4n + 8
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SMART Notebook


St. Bede’s Mathematics Dept.

       Unit title; Y8 Algebra 2




Year 8: Algebra 2 (Lower Group only?)

There’s power in symbolism!


Core objectives for the unit: Year 8 objectives


		· A Begin to distinguish the different roles played by letter symbols in equations, formulae and functions: know the meaning of the words formula and function.

· B Know that algebraic operations follow the same conventions and order as arithmetic operations: use index notation for small positive integer powers.


· C Simplify or transform linear expressions by collecting like terms; multiply a single term over a bracket.

· D Use formulae from mathematics and other subjects; substitute integers into simple formulae, and positive integers into expressions involving small powers (e.g. 3x squared +4


                Or 2x cubed); derive simple formulae



		



		



		



		





Information about Y7 objectives: the above are the core objectives for Year 8 and the Lower group will really need to focus on the Year 7 objectives extending to the above where possible. In fact the objectives are similar. The difference is in complexity or depth.


Year 7: Use letter symbols to represent numbers or variables; know the meaning of the words term, expression and equation. Simplify expressions by collecting like terms.


		Objectives and key vocab

		Oral and Mental Starter

		Main Activity

		Plenary



		A


Term 


Symbol


Expression


Equation


Equals




		Remind about and test square numbers using flash cards or matching on board. Can they say them all up to 100? If you give them a square number can they give you the number which is squared to equal it?

		Start with OHT1 showing a puzzle with symbols. Explain the principle of the puzzle. Can they work out the value of each symbol? Can they explain their strategy?


Move on to second puzzle which is the same  but using letters. Can they find the value of each letter? Encourage them to explain it. Hopefully they will say things like ‘Four a’s equal 8 so one a must equal 2’ etc. This will lead into the idea of writing expressions to match the puzzle. 


Now write expressions to match each line or column of the puzzle. Some of these will be equations but some will be expressions. Identify each and the terms within them.


Get them to do it for puzzle sheet 1 and solve them if time.

		Give me an expression with the term 4a in it? Give me an equation with term 6x in it. etc 



		As previous lesson


Solve




		Talk about square roots and use the square numbers from yesterday. If feeling strong ‘What can you tell me about the square root of 30?’ e.g. It is not a whole number. It is bigger than 5 but less than 6.  

		Continue first sheet of puzzles if necessary, asking them for terms, expressions and equations. When ready move on to writing the expressions and equations for Part 2.  This is gently moving them into collecting like terms etc. They can also solve the puzzles; you may need to prompt strategies which ensure that if a=2 in a box which shows 4a they write 8, not 2. 


For some reason my group really enjoyed this sheet. I think it made them all feel they could do Algebra and it wasn’t scarey any more! 

		Maybe they could make up a puzzle of their own – could be continued for home work.






		C


Term 


Expression


Like terms


Collecting together




		

		Spend a lesson collecting like terms in expressions. You will need to clarify what ‘4a’ means and how we sort out the terms. Include some like 2a+8+5a-2 so they have to keep the number-only terms separate from the others. I avoided ones like 3a+5b+2a-8b where the b term would end up ‘negative’ but the better students in the Lower groups could cope with this.




		Do a Pyramid wall where the bricks have algebraic expressions in them. They feel really good doing these. These are good for homework as if the top brick is right they are really quick to mark!!!






		? 


With all this talk about equations I felt we had to do some solving but it doesn’t fit into these objectives!!




		 

		Solving equations! With my Lower Group I decided not to use the ‘Balancing technique’ where you do the same thing to both sides as I knew some would not cope and most would not remember!


We adopted a ‘Think what it has to be approach, put it in and see if it works’


Consider    a + 6 = 14              Either what do you add to 6 to get 14? How else could we find a? OK once you have 8, write it above the a in the equation and check that it works. This is particularly important in equations of type   c – 8 = 5 where many will think c is 3.


We did some on the board and then a sheet of them.  Some with harder numbers to extend the strategy of doing the opposite sum to find the letter. The better ones will realise that if   a + 23 = 89 then a must equal 89 – 23. Sheet of examples here.




		If a =6, what might the equation have been?



		

		

		The group may benefit from another lesson on equations; sometimes they need a consolidation lesson rather than always moving on especially as it may increase confidence and make them feel good! You could extend the examples to equations of type


5a = 30. Ask them what 5a means. Hopefully due to earlier work they will say ‘ 5 lots of a’ or ‘5 x a’.


Examples on sheet here.




		Maybe an easy ‘Think of a number’ and turn it into an equation and then solve it.



		

		

		Order of operations: BIDMAS! Look at examples, talk about ‘agreeing the order so that we all get the same answer to calculations’ You could try seeing what different calculators do but this almost contradicts the ‘universal agreement idea’ There is no way round the fact that somehow they have to learn the order. Lower groups find the process of using the idea of doing the operations in a different order to the written one very difficult even when they understand the idea. I have tried focusing on the bits that have to be done first and putting them in a bubble quite successful. It is almost like putting them in a bracket. The value of each bubble can be written above or below it and then used in the final calculation. I found this more successful than trying to reproduce all the working on the next line when inevitably they lose something or change the order etc. Sheet of examples here.

		Make transparent cards to fit on OHP (use an OHT)


6, 2,5, +, -, (, )


What different values can we get for the answer using some or all of these cards?


NOTE: this could be a starter somewhere else.



		

		Reminder about square numbers. Why are they written with a small power of 2 at the top? Can they tell you all the square numbers up to 100? 200?

		Move into other powers. Although we have done this before it will need reinforcing. Far too many are still ‘adding’ instead of multiplying e.g. 2 cubed = 6!!! When you ask them what 2 cubed or similar means don’t let them say it is three 2s as this is what leads to the error probably!


Nothing in the textbook on powers above 2 – use the old Year 8 books which also have some puzzles on this.


I did one lesson just evaluating powers of numbers.

		Calculator in your sticky little hands! NO writing allowed!


What do we cube to get 125?


Or 64? Whatever? 



		

		

		As a Friday lesson on powers I did the Cross number on Powers from the old book. This combines work on Powers and Order of operations nicely and is fun. They will need calculators. 

		



		

		

		Substituting values in expressions. 

		





Appendix:


Additional resources:


Framework Supplement of Examples:


Key Maths 81






Key Maths 82
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