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	The Student should have ability to State domain and range of a function
	Student should be able to:
a) define the logarithmic function.
b) sketch graphs of logarithmic functions
c) state domain and range of logarithmic functions
d) distinguish between common and natural logarithmic functions
	
	
	PROBABILITY
	Basic Properties of Logarithmic Functions
	
	·  To discuss how to apply the technique of substitution to solve problems on the integration of the exponential function
· To introduce to students the logarithmic function , f (x) = log a x(a! 0)
·  To guide students to prepare table of values of logarithmic functions iii. To summarise findings on behaviours of graphs of logarithmic functions in terms of domain, range, x-intercept and asymptote
· To guide students to convert logarithms from one base to another
·  Students in groups to compare and discuss the behaviour of graphs of logarithmic functions
· Students to prepare table of values for common and natural logarithmic functions and plot them on graph paper
	· Students in small groups to give examples of logarithmic equations and show their relation to exponential equations
· Students in groups to discuss the laws of logarithms
· Through oral questions, students to give examples of logarithmic functions
· Students to solve problems involving the integration of the exponential function.
·  Students to express logarithmic functions as inverse of exponential functions and vice versa 
· Students to use table of values to sketch graphs of logarithmic functions 
· Students individually to convert common logarithms to natural logarithms and vice versa
· Students in small groups to discuss relationship between common and natural logarithmic functions
	
	· Manila paper
·  Marker pen 
· Coloured chalks
·  Manila paper
·   Scientific calculators
· Graph paper 
· Graph board
	
	

	The student should have ability to Carry out permutations
	Student should be
able to: 
a) find the ways of
arranging unlike objects 
b) apply the factorial notation
c) define permutation 
d) Calculate "pr for given n and r

	
	
	
	Permutations and combinations
	
	·  Teacher to guide students' collection of objects of different sizes (e.g. fruits, stones, coins) 
· The teacher to introduce the factorial notation 
· The teacher to guide students to deduce the definition of permutation
· The teacher to guide students to evaluate " p. 
· Teacher to guide students in groups to record the number of ways obtained. 
· The teacher to introduce the concept of combination.
· The teacher to guide students to compute C"
	·  Students in groups to arrange the objects in different ways and record the number of ways obtained. 
· Students in groups to exchange ideas on how to write factorials as a
· product 
· Students working individually to compute factorials 
· Students to discuss the application of permutation in daily life. 
· Students in small group to evaluate "/) for given n and r.
· Students in groups, to play a game of choosing r objects from n unlike objects.
· Students to discuss the application of combination in daily life. viii. Students in small groups to evaluate Crn for given n and r
	
	· Sample of objects
· Manila paper 
· Marker pen 
· Coloured chalks 
· Manila paper
	
	

	The student should have ability to apply probality
in daily life to
solve problems

	Student should be able to:
 a) describe basic properties of probability 
b) define sample space, outcome and an event 
c) find the probability of an
event

	
	
	
	Probablity of
event

	
	· The teacher to guide students to define probability using their own words. 
· From the reviews the teacher to guide students to come up with the definitions of sample space, outcome and event 
· The teacher to lead the discussion on finding the probability of an event by a formula.

	· Students to discuss in groups the events that are certain to occur and the ones that are not certain to occur and give reasons for their choices 
· Students to review on the possible outcomes of experiments of tossing fair coins, fair dice and spinning spinners 
· Students to review the relationship between sample space, outcome and event 
· Students in small groups to find the probability of an event by using
	
	· Manila paper 
· Marker pen 
· Coloured chalks 
· Manila paper Marker pen 
· Coloured chalks 
· Coins
	
	

	The student should have ability to Calculat e probabilit y of combined events
	student should be able to; 
a) Find probability of combined events 
b) Draw tree diagram of combined event
	
	
	PROBABILITY
	Combined Events
	
	· To guide students come up with concept of combined events 
· Help students understand comined events and mutual exclussive events 
· Guide students calculate probability of combined events
	· Carry out examples of combined events 
· Carry out calculations on combined events
	
	· manila 
· chalk 
· board 
· cards
	
	

	The student should have ability to Find probabilit y of events which occurs independently
	Student should be able to; Explain the concept of mutual exclussive events Carry out calculations on mutual exclussive events
	
	
	
	Mutual Exclussi Ve Event
	
	· Guide students explain concept of mutual exclussive events 
· Explain how to calculate probability of mutual exclussive events
	· Explain concept of mutual exclusive events 
· Calculate probability of mutual exclusive events
	
	· manilla board 
· chalk 
· books
·  pens 
· drawing boards
	
	

	The student should have ability to Apply probability in daily life
	Student should be able to: able to apply the knowledge of probability solving real life problems
	
	
	
	Application of Probability
	
	· Students in small groups to investigate the application of probability in real-life situations (such risk assessment in areas like the spread of HIV-AIDS pandemic, I games of chance, gambling,. sampling and so on) and make class presentations 
·  Teacher to guide students role play of some games of chance such as lottery and lotto
	· Students individually to apply probability to solve real life problems
	
	· Manila paper 
·  Marker pen 
· Coloured chalks
·  Scientific calculators 
· Newspapers 
· Magazines
	
	

	The student should have ability to Apply concept of independe nt events
	Student should be able to: a) distinguish independent events from dependent events b) find probability of independent and dependent events
	
	
	
	Independent Events
	
	· The teacher to guide students to the definition of independent events and dependent events 
· The teacher to guide students to find probability of independent and dependent events using formula. 
· Students in small groups to determine and interpret probability of independent and dependent events.
	· Students to find probability of independent and dependent events using formula. 
· Students in small groups to determine and interpret probability of independent and dependent events.
	
	· Manila paper 
·  Marker pen 
· Coloured chalks
·  Scientific calculators 
· Newspapers 
· Magazines
	
	

	The student should have ability to Find trigonome tric ratios
	Student should be able to: 
a) define sine, cosine, tangent of angles and their reciprocals 
b) solve problems involving trigonometric ratios
	
	
	TRIGONOMETRY
	Trigonomet ric Ratios
	
	· Students in small groups to draw well labelled right-angled triangles and rotate the positions of right- angle 
· With the aid of rotated triangles, teacher to guide students to define sine, cosine, tangent of angles and their reciprocals i.
· The teacher to lead class discussion on the methods of solving problems involving trigonometric ratios 
· The teacher to demonstrate to students how to evaluate trigonometric ratios by using appropriate computer packages (for example built-in trigonometric functions of spreadsheet packages)
	· Students how to evaluate trigonometric ratios by using appropriate computer packages (for example built-in trigonometric functions of spreadsheet packages) 
· Students individually to do exercises involving trigonometric ratios
	
	· Manila paper 
· Marker pen 
· Coloured chalks 
·  Geo-board 
· Rubber bands, 
·  Cutout of triangles
	
	

	The student should have ability to Derive sine and cosine rules
	Student should be able to: a) derive sine and cosine rules 
b) use cosine and sine rules to solve problems
	
	
	
	Sine and Cosine Rules
	
	· Guide students derive sine and cosine rule Help students apply sine and cosine rules
	· Students derive sine and cosine rule Students apply sine and cosine rule
	
	· Manila paper 
·  Marker pen 
·  Coloured chalks 
· Mathematical set
	
	

	The student should have ability to Derive trigonome tric identities
	Student should be able to; (a) deduce the double angle formula for sine cosine and tangent 
b) apply the compound angle formulae in solving trigonometric problems


	
	
	
	Trigonom etric identities 
	
	· Guide students derive double angle formula 
· Guide student to apply double angle formula
	· Students to derive double angle formula 
· Students to come up with an applications of double angle formula
	
	· Scientific calculators 
· Computers with appropriate packages
	
	

	The student should have ability to Sketch graphs of cosine and tangent
	Student should be able to: sketch graphs of sine. cosine and tangent
	
	
	RIGONOMETRY
	Graphs of Trigonomet ric Functions
	
	· The teacher to guide students to sketch graphs of sine. cosine and tangent 
· Teacher to guide discussion on real life problems that can be expressed using trigonometric functions
	· Students in small groups to interpret graphs of sine. cosine and tangent 
· Students in small groups to sketch graphs of trigonometric functions and discuss their features (such as periodicity and amplitude).
	
	· Manila paper 
· Marker pen 
·  Coloured chalks 
·  Scientific calculators 
· Graph paper 
·  Graph board
	
	

	The student should have ability to Apply calculus in trigonome try
	Student should be able to; 
a) differentiate sine, cosine tangent and their reciprocals 
b) intergrate selected trigonometric functions
	
	
	
	calculus of Trigonomet ric ratios
	
	· guide students to differentiate sine cosine and tangent and their reciprocals 
· Help students carry out integration of selected trigonometric functions
	· Students to differentiate sine, cosine and tangent and their reciprocals Students to carry out intergration of selected trigonometric functions
	
	· Manilla
· Cardboards
· papers 
· coloured chalks
	
	

	The student should have ability to State domain and range of a function
	Student should be able to: 
a) define the logarithmic function. 
b) sketch graphs of logarithmic functions . c) state domain and range of logarithmic functions d) distinguish between common and natural logarithmic functions.
	
	
	EXPONENTIAL AND LOGARITHMIC FUNCTIONS
	Basic Properties of Logarithmi c Functions
	
	· To discuss how to apply the technique of substitution to solve problems on the integration of the exponential function 
· To introduce to students the logarithmic function , f (x) = log a x(a! 0) 
· To guide students to prepare table of values of logarithmic functions 
· To summarise findings on behaviours of graphs of logarithmic functions in terms of domain, range, x-intercept and asymptote 
· To guide students to convert logarithms from one base to another 
· To guide students in groups to compare and discuss the behaviour of graphs of logarithmic functions
	· Students in small groups to give examples of logarithmic equations and show their relation to exponential equations 
· Students to solve problems involving the integration of the exponential function. 
· Students to express logarithmic functions as inverse of exponential functions and vice versa 
· Students to use table of values to sketch graphs of logarithmic functions 
· Students in groups to use the knowledge of inverse of a function and exponential function to state the domain and range of logarithmic functions 
· 
	
	· Manila paper 
· Marker pen 
·  Coloured chalks 
·  Scientific calculators 
· Graph paper 
·  Graph board
	
	

	The student should have ability to find derivative of common natural logarithms
	By the end of this subtopic student should be able to: a) find the derivatives of common and natural logarithmic functions
 b) find derivatives of exponential functions of the form f (x) = ax (a > 0)
	
	
	
	Differentiat ion of Logarithmic and Exponential Functions
	
	· To guide students to derive the expression for the derivative of f (x) In x 
·  To demonstrate to students in groups how to derive the expression for the derivative of exponential functions f (x) = ax (a > 0)
	· Students in groups to apply knowledge of the derivative of the natural logarithmic function and conversion of base to derive the derivative of common logarithmic function 
· Students in groups to discuss how to apply the chain rule to find derivatives of natural logarithmic functionsf(x) ln(ax 
· Students individually to solve problems on differentiation of common and natural logarithmic functions
	
	· Manila paper 
· Marker pen 
·  Coloured chalks 
·  Scientific calculators 
· Graph paper 
·  Graph board
	
	

	The student should have ability to Carry out intergratio n
	Student should be able to: integrate functions of the form = 1 f (x) ax + b
	
	
	INTEGRATION
	Integration of 1 f (x) = ax + b
	
	· To lead discussion on how to apply the knowledge of anti- derivative to determine the integral off (x) = 1 x 
· To guide students to discuss how to apply substitution method to find the integral of = 1 f (x) ax + b
	· Students individually to solve problems involving the integration of rational functions of the form 1 f (x) ax + b
	
	· Manila paper 
·  Marker pen 
· Coloured chalks
	
	

	The student should have ability to Use exponents to solve really life problems
	student should be able to: a) use exponents and logarithms to solve problems of compound interests and depreciation b) solve problems on real life processes using exponential and logarithmic functions
	
	
	
	Application of Exponential and Logarithmi c Functions
	
	· To lead whole class to discuss the meaning of depreciation and derive formula for depreciation 
· Through individual assignments, students to apply knowledge of exponential and logarithmic functions as well as their calculus to solve real-life problems

	· Students in small groups to discuss the distinction between simple and compound interest 
·  Students individually to use knowledge of exponents and logarithms to solve problems on compound interest and depreciation
· Students in groups to investigate real life processes that can be describedby exponential functions (such as: population growth and decay; radioactive decay. cooling and so on) and conduct class presentation based on their findings
	
	· Manila paper 
· Marker pen 
·  Coloured chalks 
·  Scientific calculators 
· Graph paper 
·  Graph board
	
	

	The student should have ability to Arrange numbers into matrixes
	Student should be able to: a) define matrices 
b) identify equal matrices
	
	
	MATRICES
	Introduction to Matrices
	
	· To guide students to brainstorm on real life problems that can lead to the definition of matrices. 
· To guide students to discuss on how to state size of a given matrix 
· To guide students to name an element in a matrix using row and column. 
· To guide students in groups to discuss conditions for equality of matrices.
	· Students individually to practice stating size of given matrices and naming elements of matrices using row and column. 
· Through oral questions conducted by the teacher, students to give examples of matrices different sizes
	
	· Manila paper 
·  Marker pen 
·  Coloured chalks and column 
· Manila paper 
·  Marker pen 
·  Coloured chalks
	
	

	The student should have ability to Carry out matrix multiplicat ions
	Student should be able to:
 a) perform addition and subtraction of matrices b) multiply a matrix by a scalar 
c) multiply a matrix by another matrix 
d) transpose a matrix
	
	
	
	Operations with Matrices
	
	· To guide students to discuss conditions for addition and subtraction of matrices i. To guide students in group to multiply 2 x 2 matrices 
· To guide students to discuss the conditions for multiplication of matrices of different sizes
· To summarise the findings on the commutatively of the product of matrices 
· To introduce the transpose of a matrix and its notation 
· To guide students in small groups to investigate the commutatively of the product of matrices 
· To guide students in small groups to find the transpose of given matrices
	· Students individually to add and subtract matrices and how multiply a matrix by a scalar.
· Students in small groups to solve real life problems involving addition and subtraction of matrices. 
· Students individually to do exercises on multiplying a scalar by a matrix by a scalar v. Students in small groups to solve real life problems involving multiplication of a matrix by a scalar. 
·  Students individually to multiply matrices of different sizes vii. Students in small groups to solve real life problems involving multiplication of matrices. 
	
	· Manila paper 
· Marker pen 
· Coloured chalks 
· Manila paper 
· Marker pen 
· Coloured chalks
	
	

	The student should have ability to Find determina nt of a matrix
	Student should be able to determine the determinant of a matrix
	
	
	
	Determinant of a Matrix
	
	· To introduce the concepts of minors and co-factors 
· To guide students to find the determinant of a matrix using co-factors
	· Students individually to practise finding minors and co-factors of each element of a matrix (up to 3 x 3 matrices) 
· Students individually to find determinant Of matrices (up to 3 x 3 matrices)
	
	· Manila paper 
· Marker pen . 
· Coloured chalks
	
	

	The student should have ability to Calculate the inverse of a matrix
	Student should be able to: 
a) define the inverse of a matrix 
b) find inverse of a matrix c) define an identity matrix 
d) state properties related to the identity matrix
	
	
	
	Identity and Inverse of a Matrix
	
	· To guide students to determine matrix of co-factors ii. To state the formula for determining the inverse of a matrix (using adjoint matrix) 
· To guide students to find the inverse of non-singular matrices (up to 3 x 3) 
· To introduce to students the concept of the identity matrix v. To guide students to find the product of identity matrix and another matrix 
· To summarise the properties of identity matrices AI = IA = A . AA' = Al il=1
	· Students to form matrix of co-factors for up to 3 x 3 
· Students individually to find the inverse of non-singular matrices (up to 3 x 3). 
· Students in groups to give examples of identity matrices of different sizes 
· Students to find the product AA' and A i A where A' is the inverse matrix of matrix A
	
	· Manila paper 
·  Marker pen 
·  Coloured chalks 
	
	

	The student should have ability to use matrix method to solve linear equations
	Student should be able to: 
a) represent real -life problems involving systems of linear equations in a matrix form 
b) Use the Inverse Matrix method to solve systems of linear equations up to three unknowns 
c) apply Cramer's rule to solve systems
	
	
	
	Matrix Solution of Systems of Linear Equations
	
	· To guide students to write linear equations in matrix form 
· To state Cramer's rule to solve systems of linear equations up three unknowns
	· Students to brainstorm on real-life problems that involve systems of linear equations 
· Students to practise writing linear equations in matrix form 
· The teacher to guide students to determine the solution of linear equations by using Inverse Matrix method 
· Students individually to solve systems of linear equations by Inverse Matrix method 
· Students individually to apply Cramer's rule to solve systems of linear equations

	
	· Manila paper 
·  Marker pen 
·  Coloured chalks and column 
· Manila paper 
·  Marker pen 
·  Coloured chalks
	
	

	The student should have ability to Solve really life problems using linear programm ing
	Student should be able to identify real life problems in which linear programming is applicable
	
	
	LINEAR PROGRA MMING
	Identificatio n of Real Life Problems
	
	· The teacher to guide students to brainstorm on real life problems in which linear programming is applicable
	· Students to form project groups of 2-3 members and investigate real life problems in which linear programming is applicable 
· Students in project groups to collect data necessary to form a real life problem which requires linear programming for its solution (5 or more constraints including non-negativity ones)
	
	· Books 
·  Newspapers 
· Magazines 
· Manila paper 
· Marker pen
	
	

	The student should have ability to Develop constraints in objective functions
	student should be able to: 
a) form an objective function from given information 
b) develop constraints from given information
	
	
	
	Formation of Linear Programmi ng Problems
	
	· To guide students to discuss in small groups the meaning and use of objective function in linear programming problems (both maximisation and minimisation cases) 
· To guide students to discuss in small groups the meaning, development and types of constraints in linear programming problems
	· Student in their project groups to determine objective functions of word problems 
· Students in their project groups to form an objective function for solving their linear programming projects 
· Students in their project groups to develop constraints of word problems (5 or more constraints) 
· Students in their project groups to develop constraints for their linear programming projects
	
	· Manila paper  
· Marker pen 
· Coloured chalks 

	
	

	The student should have ability to Identify feasible region in graph
	Student should be able to: 
a) represent linear inequalities graphically b) identify feasible region
	
	
	
	Graphs of linear inequalities
	
	· To guide students in small groups to represent linear inequalities graphically 
· To guide students to brainstorm on identification and significance of the feasible region of linear programming problems 
· To guide students in their project groups to identify the feasible region of their
	· Students in their project groups to solve problems involving representation of 5 or more linear inequalities graphicall) on the same plane 
· Students in their project groups to represent graphically inequalities formed from constraints of their linear programming project 
· Students in small groups to identify and discuss feasible regions formed by graphical inequalities 
	
	· Manila paper 
· Marker pen 
· Coloured chalks 
·  Graph paper 
·  Graph board 
· Coloured chalks 
·  Sample of graphical representation of inequalities
	
	

	The student should have ability to: Write project work on linear programm img.
	Student should be able to: 
a) locate corner points of feasible region b) determine maximum, minimum and intermediate values of. linear programming problems
 c) Present the solution of a linear programming problem
	
	
	
	Solution of Linear Programmi ng Problems
	
	· To guide students in small groups to discuss how to locate corner points of a feasible region 
· To guide students to determine maximum/minimum and intermediate values of word problems for which corner points 
· To guide students in their project groups to discuss how to present solutions of linear programming problems 

	· Students in small groups to discuss the significance of corner points of the feasible region in a linear programming problem 
· Students in their project groups to locate corner points of feasible regions 
· Students in their project groups to locate corner points of their linear programming project 
· Students in their project groups to determine the maximum or minimum value of their linear programming project 
	
	· Manila paper 
·  Marker pen 
· Coloured chalks
	
	

	




