	Unit 20
	Algebra 5 (Equations, Formulae and Graphs)
	
	Date:
	
	5 HRS


	CORE TEACHING OBJECTIVES 
From the Y9 teaching programme (Level 6)
	KS3 Framework reference 
	
	Targeted activities for the introduction or plenary part of lesson
	Activity Ref:

	· Simplify or transform algebraic expressions by taking out single-term common factors.
	Page 117
	
	
	

	· Use formulae from mathematics and other subjects; substitute numbers into expression and formulae; derive a formula, and in simple expressions and formulae, and simple cases, changes its subject.
	Pages 139 - 141
	
	
	

	· Generate points and plots graphs of linear functions (y given implicitly in terms of x), e.g. ay + bx = 0, y + bx + c = 0, on paper and using ICT.
	Pages 163 - 171
	
	
	

	· Solve increasingly demanding problems; explore connections across a range of contexts: algebra.
	Pages 7 - 13
	
	
	


	Key vocabulary
	collect, multiply out, factorise, common factor, simplify, transform, subject, formula, substitute, derive, generate, function, linear, quadratic, cubic, gradient, steepness, slope, intercept, proportional relationship, squared, cubed, to the power of, partition, commutative, identity, identically equal (≡).


Expected outcomes by the end of each lesson:
	Lesson 1
	1.  To be able to simplify expressions by, 

     - collecting like terms:   7a + b – 3a – 4b = 4a + 2b = 2(2a + b)
     -  multiplying out a bracket:        5(y + 4) = 5y + 20
     - & taking out common factors:   4a + 8b = 4(a + 2b)
2.  To be able to use to simplify expressions in problems.

      Eg:  What are the missing sides?
             Write this in the simplest

             way.


	
	Resources:


	
	Lessons 3 & 4
	1.  To be able to generate points from a linear function and 

     plot graphs,

     - for y = mx + c, as in: y = 3x – 4.

     - for ax + by + c = 0:        

        Eg 1:  2x – y/2 = 0     (rearrange) (  y = 4x;

        Eg 2;  y + 4x – 3 = 0  (rearrange) (  y = - 4x + 3  or  3 – 4x;

        Eg 3:  Without drawing the graphs, what are the similarities    

                  and differences between:

                   y = x;  y = 2x;  y = 2x – 4;  y = -2x;  y = 3x;  y = 3x – 1 ?

2.  To be able to find the gradient of graphs, y = mx + c, 

     from m and c.

     Eg: y = 3x + 1  


3.  and know that change in y is proportional to change in x:

      - constant of proportionality is 3 in eg above;

      - the gradient, m = change in y  ;

                                    change in x

- m is negative if y decreases as x increases;

- m is 0 if line is parallel to x-axis.
	
	Resources:

	Lesson 2
	1.  To be able to use these skills with formulae from maths 

     topics and other subjects,

     - substituting & solving:  4x³ - 2x, when x = -4?  0.2?
     - deriving:                      Area of trapezium = ½(a + b)h
     - & transforming:           R if V = IR?  C if F = 9C + 32
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	L 5
	To be able to apply above to increasingly demanding problems in a range of contexts.
	
	


	Unit: 21
	SSM 4b (Problem-Solving & Transformations)
	
	Date:
	
	3HRS


	CORE TEACHING OBJECTIVES 
From the Y9 teaching programme (Level 6)
	KS3 Framework reference 
	
	Targeted activities for the introduction or plenary part of lesson
	Activity Ref:

	· Know and use Pythagoras’ theorem (Level 7)
	Page 187


	
	
	

	· Use and interpret maps and scale drawings.
	Page 217
	
	
	

	· Present a concise, reasoned argument, using symbols, diagrams and related explanatory text; give solutions to problems to an appropriate degree of accuracy.
	Pages 30 - 31
	
	
	


	Key vocabulary
	Pythagoras, hypotenuse, similar, similarity, scale, scale factor, ratio, scale drawing, map, plan.


Expected outcomes by the end of each lesson:
	Lessons 1 & 2
	1.  To understand and recall Pythagoras' theorem.

2. To know and use properties of triangles, including   

     Pythagoras' theorem, to solve problems.


	
	Resources:



	
	
	
	

	Lesson 3
	1. To be able to interpret maps and scale drawings.                                                          Eg:  Use map scale of 1:25 000 to convert a map distance of 4.2cm 

                                                                                                                                                                  to actual distance.  What would 500km look like on this map?

2.  To use to solve problems, by understanding that:

· scale drawings = enlargements with a fractional S.F.

· how to use a map scale to convert a scaled distance 

      to a real one and vice versa.

· ratio of actual lengths = ratio of map lengths = S.F.

· ratio of actual areas = ratio of map areas = (S.F.)²

· angles remain unchanged (as similar shapes).

· units, eg: 2 cm to 1 km = 2 : 100 000 or 1 : 50 000.


	
	


	Unit 22
	Handling Data 4 (Probability)
	
	Date:
	
	6 HRS


	CORE TEACHING OBJECTIVES 
From the Y9 teaching programme (Level 6)
	KS3 Framework reference 
	
	Targeted activities for the introduction or plenary part of lesson
	Activity Ref:

	· Use the vocabulary of probability in interpreting results involving uncertainty and prediction.
	Pages 276 - 277
	
	
	

	· Identify all mutually exclusive outcomes of an experiment; know that the sum of probabilities of all mutually exclusive outcomes is 1 and use this when solving problems.
	Pages 279 - 281
	
	
	

	· Estimate probabilities from experimental data.
	Page 283
	
	
	

	· Compare experimental and theoretical probabilities in a range of contexts; appreciate the difference between mathematical explanation and experimental evidence.
	Pages 284 - 285
	
	
	


*** These objectives overlap significantly with Unit HD Review 1 (excluding underlined Objectives).  Emphasis in HD4 is on application to more complex problems requiring a comparison of experimental and theoretical probabilities.

	Key vocabulary
	certain, possible, impossible, even chance, most likely, theoretical probability, experimental probability, outcome, event, theory, sample space (diagram), simulate, mutually exclusive, tree diagram, P(n)


Expected outcomes by the end of each lesson:
	Lesson 1
	1.  To be able to use appropriate vocabulary such as:

     certain, possibly, 50% chance of, risk is 1 in 4 …

2.  Identify all mutually exclusive outcomes of a range of 

     experiments.

     Eg:  All possible events for 2 dice?  2 coins? 

             1 die and 1 coin;  3 coins?  4 coins?  5 coins?

3.  To know that the sum of probabilities of all mutually 

     exclusive outcomes is 1; and use to solve problems.

     Eg:  List all possible events for 2 dice in a sample space    

            diagram.  P(total is 5)? P(total is not 5)?
	
	Resources:


	
	Lessons 4- 6
	1.  To be able to compare experimental and theoretical 

     probabilities in a variety of contexts including:

     a) experiments where events are equally likely 

        (and so theoretical probability can be calculated).

        Eg 1: coins, dice, random selection of coloured counters …

        Eg 2:  Computer simulation of a coin-tossing experiment.

        Eg 3: Fair and unfair games.

     b) experiments where events are not equally likely

        (and so relative frequency may be the only realistic 

        way to estimate theoretical probability).

        Eg 1:  Drawing pin experiment.  Record successful outcome   

                  as 'point up'.

        Eg 2:  Predict rainfall for July of this year based on 

                   previous records.

                   (Eg: Hams Hall Weather Station, Birmingham).

2.  To be able to appreciate the difference between   

     mathematical explanation and experimental evidence.
	
	Resources:

	Lessons 2 & 3
	1.  To be able to estimate probabilities from experimental 

     data.

2.  To be able to compare experimental and theoretical 

     probabilities for a specific experiment. 

     Eg:   a) Throw a coin 10 times.  

             b)  Record frequency and relative frequency (RF) 

                  of 'heads' (H).  Estimate P(H).

             c)  Repeat another 10 times.  Estimate new P(H).

             d)  Repeat every 10 throws.  Plot RF v No. Throws.

             e)  Discuss the difference between theoretical 

                  and experimental probability (RF).

             f)  Discuss impact on accuracy of number of trials.
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change in y =    4 – 1  or  10 – 4  or  19 – 10  =  3


change in x =    1 – 0         3 – 1          6 – 3    
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Eg 1:  Jim walks 2km N, then 5km E.  Shortest distance


          back to starting point?


  


Eg 2:                            


                                      When is a² > b² + c² ?


                                           When is a² = b² + c² ?


                                           When is a² < b² + c² ?
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