REQUIRED KNOWLEDGE TO TEACH LOGARITHMS (EXCLUDING CALCULUS OF)
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1. A power is the product of factors, where all are the same. For example, 24 = 2 × 2 × 2 × 2 is the fourth power of 2.  The number 2 is called the base. The number 4 is called the index or exponent.
2. Special cases: For any number x, x^1 = x and x^0 = 0 (x = 0, undefined)
3. The inverse of x i.e. 1/x = x-1, this can be extended to the general case; 1/xm = b-m.
4. The use of Scientific Notation.
5. Understand and use the  Index Laws (shown right) (1 – 8 covered in Year 9) 
6. Understand and use the  Index Laws (9 - 15 covered in Year 10A or 11) 
7. Indices can be extended to rational numbers.  For example, a (m/n).
8. Powers with rational indices can be represented in Surd or Root form. Surds can be rationalised by removing radical from denominator.
9. Roots and fractional Indices of the form 1/n are equivalent.
10. Power laws can be extended to x (Irrational Number) for x>0, using limits.  The number e is a special case.
Algebra and Numbers
11. Different types of numbers exist e.g. counting numbers, whole numbers, rational numbers, irrational numbers, real numbers and their properties.
12. Numbers and variables must obey the fundamental laws of the Algebra of Real Numbers that is: 1) Closure: a + b and ab are real numbers, 2) Commutative: a + b = b + a, ab = ba, 3) Associative: (a+b) + c = a + (b+c), (ab)c = a(bc), 4) Distributive: (a+b)c = ac+bc, 5) Identity: a+0 = 0+a = a, 6) Inverse: a + (-a) = 0, a(1/a) = 1, 7) Cancelation: If a+x=a+y, then x=y, 8) Zero-factor: a0 = 0a = 0 9) Negation: -(-a) = a, (-a)b= a(-b) = -(ab), (-a)(-b) = ab.
13. Golden Rule of Algebra: Any mathematical operation can be performed on one side of an equation so long as the identical operation is performed on the other side of the equation.
14. Rules for Fractions:  1) Factors with a common denominator can be expanded, 2) Fractions can be added by finding a common denominator, 3) Products of fractions can be carried out directly and 4) Quotients of Fractions can be evaluated by inverting and multiplying.  Can be expanded to include variable expressions.  Including same and different algebraic variables on the denominator.
15. Using the Rules for Fractions for cancelling, multiplying and dividing algebraic fractions.  
16. Combining index laws with algebraic fractions to simplify algebraic expressions.
17. The Algebraic techniques of expansion, and factorisation a means to simplify an expression including special cases of difference and sum of squares.
18.  Substitution of expressions in brackets into algebraic expressions.
19.  Solving simultaneous linear equations using a variety methods.
20. Solving linear equations involving algebraic fractions.
21.  Quadratic Equations, Roots of Equations, Polynomials, Sum and Difference of Cubes.
22.  Factorisation of polynomials.
Graphing and Functions
23. Definition of Cartesian plane and how to plot points and draw curves.
24.  Define the properties for tangential and parallel lines to simple curves.
25. Graph simple non-linear relations with and without the use of digital technologies.
26. Explore the algebraic and graphical representations of functions including, hyperbolas and exponentials. 
27. Graphically solving equations.
28. Definition of a function as a mapping between sets and a rule to define one variable in terms of another.
29. Understand what it means Map of functions onto the Cartesian plane.
30. Us the language of functions, including Dependent and Independent variables, Domain and Range of a function.
31. Difference between function (single-valued and a relationship) and how this might relate to Domain or Range.
32. Familiarity with the algebraic and graphical meaning of the Inverse of a function.
33. The how to generate and understand the impact of Translations and Dilations on any Function.
Exponential
34. Recognise the qualitative features of the exponential graph including asymptotes, intercept its translations or dilations.
35. Recognise the impact of using positive and negative indices on the curve.  
36. Identify contexts suitable for modelling by exponential functions and use theorem to solve practical problems 
37. Solve equations involving exponential functions using technology and algebraically in simple cases (no logarithm).
38. Use limits on (ax – 1)/x (x approaches 0) to define that only base, ‘e’, exists where the derivative equals the function.  Show this graphically, explain the irrational nature of ‘e’. (Not required for functional explanation of logarithms but handy information).
39. Define an exponential function as ex and apply power and indices laws to the manipulation of exponentials.
40. Use the exponential function and its derivatives to solve practical problems.
Arithmetic and Geometric Sequences
41. Knowledge of Arithmetic and Geometric Sequences
42. Since Logarithms turn geometric terms into arithmetic terms there is a type of question on Logarithms that involves the use of Geometric Relationships being converted into Arithmetic Relationships and simplified using Logarithms?
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This is called “rationalizing” the denominator (getting
rid of the radical in the denominator) and is considered
better “grammar” in math.
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