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JAMES RUSE AGRICULTURAL HIGH SCHOOL

YEAR 10 PROGRAMME

OBJECTIVES:

To consolidate year 9 work, particularly algebra and geometry and introduce a wide variety of experiences in co–ordinate geometry and trigonometry.

PRINCIPLES:

In year 10 it is intended that:

(i) consolidation and development of algebraic and geometric skills should occur,

(ii) the various trigonometry rules be introduced and practiced,

(iii) a wide variety of techniques and formulae be used in co–ordinate geometry,

(iv) problem solving skills be further developed.

OUTCOMES:

Students should, by the end of Year 10,

(i) be competent in the algebraic techniques required in the Years 11, 12 courses,

(ii) be competent in geometrical proofs to the standard specified in the Year 11–3 unit course,

(iii) be motivated for further work in mathematics through their encounter with interest areas and problem solving techniques.

(iv) have improved their strategies in solving of a problem in which areas of required knowledge are unspecified.

PROBLEM SOLVING:

	(i)
	Problem solving should be integrated into the total programme and be incorporated into the teaching and learning of other topics continuously throughout the two years. It should not be taught as a single topic at one time only.



	(ii)
	Opportunities should be provided for:

    * teaching for problem solving where the focus is on the acquisition of concepts and skills useful for problem solving:

    * teaching about problem solving where the focus is on learning strategies and processes of problem solving;

    * teaching through problem solving where problem solving is the methodology adopted.



	(iii)
	Problem solving should encompass a wide variety of problem types including open investigation, traditional word problems (applied arithmetic and algebra) and applications.


* The open ended nature of problem solving tasks may generate frustration and anxiety.

This can be minimised by adopting a co–operative rather than competitive teaching style.

Students should be encouraged to share ideas and solutions by discussion and working in pairs or small groups.


* The extension of a pattern/rule/relationship is discussed in Algebra A1.


* The use of calculators in problem solving enables students to focus on the problem solving process and to tackle real–world problems involving realistic numbers and measurements.


* The editing of rough first attempts and subsequent drafts is an approach to be encouraged.




This unit of work is intended to assist students in developing strategies from solution of 2 types of problems:

	(i)
	Harder problems on a designated programme topic.



	(ii)
	Problems in which the relevant mathematical facts and techniques needed for solution are unknown.



	
	Problems involved in both types may be arithmetical, algebraic or geometric in nature and could involve extensions beyond the normal course work. The problems will need to be drawn from a series of sources, the primary ones being exercises from:



	
	(a) Australian Mathematics Competition for the Wales Awards,



	
	(b) University of New South Wales Mathematics Competition,



	
	(c) Parabola,



	
	(d) St. Mary's Mathematics Competition,



	
	(e) "Problem of the Week"



	
	(f) Competition Mathematics – Mathematical Association of South Australia (R. & S. Haese)



	
	(g) The Mathematics Digest from the University of Capetown South Africa



	
	(h) National Council of Teachers of Mathematics Publications (U.S.A.)



	(i)
	Solution of problems using equations, simultaneous equations and quadratic equations.



	(ii)
	Solution of problems using graphs.



	(iii)
	Problems involving Pythagoras.



	(iv)
	Harder mensuration problems



	(v)
	Systematic counting problems



	(vi)
	Harder probability problems



	(vii)
	Harder problems on similar triangles



	(viii)
	Harder problems on Trigonometry



	(ix)
	General arithmetic and algebra problems in which the method is not  proposed.



	(x)
	Geometric problems in which the method is not proposed.




TOPIC 1 –  ALGEBRA REVISION

It is not intended that this work should be taught as a separate topic. It will be necessary to assess the areas of strengths and weaknesses of the class and of individual pupils and attempt to remedy problems. This procedure should be associated with short diagnostic tests, followed by short periods of reteaching with drill exercises done primarily as homework. Under no circumstances should a large block of time be devoted to this topic. However, consolidation of this topic will need to be completed by the middle of term 1 in time for the first ratings test.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)
	Substitute into:

a) algebraic expressions

b) function notation


	b) F(x) = x2 – 3x + 1 , find F(2) , F(0.3) , F(a+b)

	 (ii)

R
	Solve linear equations up to those involving parentheses and fractions.


	2(x+1) – (x–3) = 4(3–2x)  , 
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	(iii)
	Algebra
	

	R
	a) Write generalized arithmetic statements.
	Write an expression for the number of days in x hours.



	R
	b) Substitute into formulae.
	Given  V = u + at , find V when a = 9.8, u = 6 and

 t = 15.



	R
	c) Construct formulae.
	Write a formula for the number of dollars (N) in p dollars and q cents.



	R
	d) Change subjects of formulae.
	A = πr2  (r) , v2 = u2+2as  (s) , 
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	(iv)

R
	Remove grouping symbols.
	3x(2x–1) – 2(x–2) , 4 – (3 – x) , (3x–2)(2x+3) , 

(5x–4)2 , (3x–2)(2x2 –x+1)



	(v)
	Factor expressions involving:
	

	R
	a) Common factors:


	x3+x2 , 6x+12x2y , 2(x+3) – y(x+3)



	R
	b) Difference of squares:


	x2 – y2 , 4p2 – 9q2 , 8p2 – 18q2 , x4 – 16y4,

a2 – (b+c)2



	R
	c) Sum or difference of cubes:


	x3 – 8 , 2y3 – 250 , (a+b)3 – c3

	R
	d) Four terms by grouping:


	5x + 10y + ax + 2ay , 2a – 3b + 4a2 – 9b2 ,

3a – 3b – a2 + b2



	R
	e) Trinomials:


	x2 – 5x + 6 , 20x2 – 30x + 10 , 3x2 + 5x – 2

	R
	f) Miscellaneous exercises: Practice in choosing correct methods.


	

	(vi)
	Algebraic fractions
	

	R
	a) Simplify algebraic fractions:
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	R
	b) Multiply and divide algebraic fractions:
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	R
	c) Add and subtract algebraic fractions:
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	(vii)
	Solve quadratic equations:
	

	R
	a) Using a2 = b2 ( a = ±b


	(x–1)2 = 16.

	R
	b) Using factors


	x2 = 2x , x2 + 7x + 12 = 0 , 6x2 – 13x + 6 = 0 , 

3x2 – 5x = 2 , x(x–5) = 6 .



	R
	c) Using quadratic formula.

   (Complex roots are to be included.)


	3x2 + 2x – 2 = 0 , x2 – 4x + 12 = 0 .

	R
	d) Reducible to quadratics:


	x4 – 9x2 + 8 = 0   ,  (x2–3x)2 – 4(x2–3x) + 3 = 0

This does not include types of the form:
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 , (3x)2– 2(3x) + 4 = 0  which will be covered in topic 13 on quadratic theory.



	(viii)

R
	Solve simultaneous equations:


Revision of elimination method and substitution method to solve simultaneous equations:


	3x + 4y = 7 and 5x – 2y = –23 .

y = 2x + 1 and 3x – 4y = 8 .

3(2x+1) – 2(y–1) = 3 and 
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	(ix)
	Surds
	

	R
	a) Simplify expressions involving the four basic operations on surds


	Simplify:
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	R
	b) Solve equations involving surds
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	(x)
	Indices
	

	R
	a) Simplify expressions using index laws:


	3a2 ( 4a3 , 12a6 ÷ 2a2 , (23)2 ( 24

	R
	b) Give a meaning for a0 .


	Value of 5a0.

	    R
	c) Simplify expressions involving negative indices.


	4-2 ( 3-1 , 
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	    R
	d) Simplify expressions involving fractional indices. 
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	R
	e) Solve indicial equations.

    (Including simultaneous equations).


	2x = 
[image: image41.wmf]8

1

, 3x–2 = 27 , 9x–1 = 1 , 


3x+y = 1 and 9x–y = 3 simultaneously.




TOPIC 2 - GEOMETRY REVISION : PART 1

In this topic practice is to be given in the writing of geometrical proofs using properties of angles, triangles, quadrilaterals and circles. The level of proof required and the types of exercises to be given are adequately indicated in the Year 11 and 12 syllabus and in the document "Geometry Revisited".

Exercises may be obtained from Jenks, and Aitken and Farlow. However, extensive practice should also be given in exercises in which the diagram is not supplied.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)

R
	State and use angle properties associated with straight lines, parallel lines, triangles and quadrilaterals.







 EMBED Word.Picture.8  


(Note: This proof indicates the level of setting out to be aimed for by pupils and always given by staff.)


	Example:

Given  AD = AB, DB = DC and AD || BC ,

find (BDC.

Solution:

[image: image42.wmf]D

ADB is isosceles (AB = AD)

let ADB = xo
(ABD = (ADB (base angles of isos. 
[image: image43.wmf]D

ADB )

2x + 100 = 180 (angle sum of 
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ADB)

x = 40

(DBC = 40o (alternate to (ADB, AD || BC)

but  
[image: image45.wmf]D

DBC is isosceles (DB = DC)

(DCB = 40o (base angles of isos. 
[image: image46.wmf]D

DBC )

(BDC = 180o – 40o – 40o (angle sum of 
[image: image47.wmf]D

DBC)

(BDC = 100o


	(ii)

R
	Congruent Triangles: 

Test for congruent triangles.

Exercises. Special attention should be given to harder problems involving overlapping triangles.



 EMBED Word.Picture.8  


(Note: The importance of clearly marking on your diagram all known facts should be continually stressed as should be the necessity of sketching a neat but  large diagram on which the overall solution is first determined)


	Example:


[image: image48.wmf]D

ABC is a right triangle with (BAC = 45o

[image: image49.wmf]D

DCE is a right triangle with (DEC = 45o
Prove BD = AE.

Solution:

(ABC = 45o (angle sum of 
[image: image50.wmf]D

ABC)


[image: image51.wmf]
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ABC is isosceles ((ABC = (ACB)

AC = BC (sides opposite equal angles of isosceles 
[image: image53.wmf]D

ABC are equal)

Similarly CD = CE

In 
[image: image54.wmf]D

DBC and 
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CAE

BC = AC (proved)

(BCD = (ACE (both 90o )

CD = CE (proved)


[image: image56.wmf]D

DBC (  
[image: image57.wmf]D

CAE (S.A.S.)

BD = AE (corresponding sides of congruent triangles).



	(iii)

R
	Quadrilaterals:

State and use properties of quadrilaterals.

Exercises. The properties associated with sides, angles and diagonals of the parallelogram, rhombus, rectangle and square should be summarized and applied to proofs of unfamiliar results.
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	Example:

ABCD is a parallelogram. AX = CW

Prove XD = BW

Solution: 

In 
[image: image58.wmf]D

AXD and 
[image: image59.wmf]D

BCW

AX = CW (given)

AD = BC (opposite sides of parm. ABCD are equal)

(XAD = (BCW (opposite angles of parm. ABCD are equal)


[image: image60.wmf]D

AXD ( 
[image: image61.wmf]D

CBW (S.A.S.)

XD = BW (corresponding sides of congruent triangles)



	(iv)

R
	Pythagoras' Theorem 

Use Pythagoras’ Theorem to calculate lengths of sides.
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	Example:

Calculate the length of all sides of rhombus ABCD.

Solution:

(AXB = 90o (diagonals of rhombus ABCD are perpendicular)

AX = XC, BX = XD (diagonals of rhombus ABCD bisect)

AX = 3cm and BX = 4cm  

AB = 5cm (by Pythagoras' Theorem in 
[image: image62.wmf]D

ABX)

All sides are 5cm (all sides of a rhombus are equal)

	(v)

R
	State and use sufficiency conditions for quadrilaterals.

(see Year 9 program for a list of conditions)
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	Example 1:

ABCD is a parallelogram. AX = CY.

Prove XY and BD bisect.

Solution: 

AB = CD (opposite sides of parm. ABCD)

AX = CY (given)

BX = DY (by subtraction)

But  BX || DY (since AB || CD in parm. ABCD)

BXDY is a parallelogram (one pair of opposite sides equal and parallel)

BD and XY bisect (since diagonals of parm. bisects)



	(v)

(cont)
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	Example 2:
ABCD is a parallelogram. Diagonal BD is produced so that BF = ED.

Prove AE = FC.

Solution:

Let AC, BD intersect at X.

AX = XC (diagonals of parm. ABCD bisect)

BX = XD (diagonals of parm. ABCD bisect)

BF = DE (given)

FX = XE (by addition)

AFCE is a parm. (since diagonals AC, FE bisect)

AE = FC (since opposite sides of parm. AFCE are equal)




TOPIC 3 - CO-ORDINATE GEOMETRY

The intention in this topic is that pupils should use the wide varieties of techniques and formulae in coordinate geometry to solve problems involving a large number of steps. At all times a clear sketch should be drawn. The pupils should realise that they frequently need to introduce basic Euclidean geometry into their proofs in order to produce the most satisfactory solutions.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)
	Revision:
	

	R
	(a) calculate distance, midpoint, gradient.


	

	R
	(b) graph straight lines and find their gradients : 


y = mx + b, Ax + By + C = 0


	

	R
	(c) write down various forms of the equation of a line: 


x = 0, y = 0, x = c, y = k, y = mx + b ,


y – y1 = m(x – x1)


	

	R
	(d) state the condition for point to be on a line 
	Find k if P(3, 4) lies on 3x – ky = 12.



	R
	(e) state the conditions for parallel lines and perpendicular lines. 

Find equations of lines 

() parallel to a given line through a given point.

() perpendicular to a given line through a given point.


	Example:

Find the equation of the line through A(2, 3) which is parallel to 4x – 5y = 10.

Solution: 

Eqn. is of the form 4x – 5y = k

Now A(2, 3) lies on the line

 4(2) – 5(3) = k

 k = –7

Eqn. is  4x – 5y = ​–7.

Example:

Find the equation of the line through B(2, 3) which is perpendicular to 4x – 5y = 10.

Solution: 

Eqn. is of the form 5x + 4y = k

Now B(2, 3) lies on the line

 5(2) + 4(3) = k

 k = 32

Eqn. is  5x + 4y = ​32.



	
	(f) Find the points intersection of a lines with the axis.



	

	R
	(g) Find the point intersection of two lines. 


	

	(ii)

R
	Inequalities:

Sketch the half plane corresponding to a linear inequality. Cases should include x ≥ a , y ≥ b,  ax + by ≥ c


	

	(iii)

R
	Sketching Regions

Sketch a region completely determined by a set of inequalities 

Region bounded by up to 5 lines where 2 out of the 5 are parallel to axes.


	e.g. Shade the region exactly determined by 3x + 4y ≤ 12 , x + 2y ≤ 6 , y ≥ 0. Find the area of the shaded region.



	(iv)
	Distances
	

	R
	(a) calculate the perpendicular distance of a point from a co–ordinate axis .


	

	
	(b) calculate the perpendicular distance of a point from a line. 


	For a proof of the formula see Year 11, 12 syllabus.



	(v)
	Ratios
	

	
	(a) Divide a line in a given ratio - both internal and external divisions.


	

	
	(b) prove the concurrency of medians in particular triangles.


	

	(vi)
	Circles
	

	
	(a) Write down the equation of a circle given centre and radius.


	

	
	(b) Find the centre and radius of a circle given the general form of the equation.


	

	(vii)
	Intersections
	

	
	(a) Find the algebraic solutions of 2 equations, one linear and one quadratic:


	y = 2x + 4 and y = x2 – 4x + 4

y = x – 2 and (x – 3)2 + (y – 4)2 = 5

3x – 4y = 10 and x2 + y2 = 25.



	
	(b) Understand the correspondence between the solutions of the equations and the points of intersection of a line with either a circle or a parabola. The significance of a repeated root.


	

	
	(c) Test if a line is a tangent or chord to a circle through solution of simultaneous equations and through use of the perpendicular distance formula.


	e.g. Find the radius R of a circle with centre (1, 1) if it is a tangent to 3x + 4y = 17 



	
	(d) Find the intersection points of lines with graphs of cubics.


	

	(viii)
	Solve exercises in which a series of sequential steps are involved.


	Examples should include the type of questions asked in 2 unit H.S.C. papers since 1976 as well as questions of the following order of difficulty.

(a) Verify that B(4, 4) lies on x2 = 4y. Find the equation of the line through B and C(0, 1). Find the other point D where this line cuts the parabola. Show that the line m with equation   y = 2x – 4  is tangent at B. Find the point of intersection K of m with y = –1. Find the equations of DK and show that DK  BK and that DK is a tangent to this parabola.

(b) Write down the equation of the circle whose centre is C(1,1) and whose radius is 
[image: image63.wmf]2

. Prove that O(0, 0) lies in this circle. Show that the equation of OC is y = x. The line OC cuts the circle again at D. Find the co-ordinates of D and write down the equation of the line l through D which is perpendicular to DC.The line l cuts the X-axis at E and the Y-axis at F. Find the co-ordinates of E and F. Hence prove that the area A of this circle is given by:




A = 
[image: image64.wmf])
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TOPIC 4 –  VARIATION
	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:


	

	(i) 
	state a condition for two quantities to vary directly


	y  x  if  
[image: image65.wmf]x

y

= constant

	(ii)
	complete a table of values for two quantities that vary directly


	

	(iii)
	draw a graph of a direct variation


	students should note that graph always goes through point (0,0)



	(iv)
	write down a rule for a direct variation between two quantities and use it to find the value of one quantity given the other


	the rules should come from a wide variety of physical situations and should be express both in words and mathematical symbols - circumference v's radius for circle , height v's shadow of objects for a fixed position of the sun , distance v's time at a fixed speed



	(v)
	predict changes in one quantity given the change in the other


	what happens to the circumference of a circle if the radius is (i) doubled, (ii) decreased by 10%?

	(vi)
	state a condition for two quantities to vary inversely


	y  
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	(vii)
	complete a table of values for two quantities that vary inversely


	

	(viii)
	draw the graph of an inverse variation


	graph y v's x and also y v's
[image: image68.wmf]x

1

 and compare the graphs (the second should produce a straight line with slope equal to the constant of proportionality)



	(ix)
	write down a rule for an inverse variation between two quantities and use it to find the value of one quantity given the other


	the rules should come from a wide variety of physical situations and should be express both in words and mathematical symbols - speed v's time over a fixed distance , length v's width for a rectangle of fixed area , time to complete a job v's number of workers, quantity purchased v's unit cost for a given amount of money



	(x)
	predict changes in one quantity given the change in the other


	If you double the numbers of workers what happens to the time taken to complete the task?

If you increase the speed of a journey by 30% what happens to the time to complete the journey?



	(xi)
	state a condition for one quantity to vary as a power of another


	y  xn  if  
[image: image69.wmf]n

x
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= constant

	(xii)
	complete a table of values for two quantities where one quantity varies as a power of another


	

	(xiii)
	draw a graph of a variation between two quantities where one quantity varies as a power of another


	graph y v's x and also y v's xn

	(xiv)
	write down a rule for a variation between two quantities where one quantity varies as a power of another and use it to find the value of one quantity given the other


	variations could include area of circle v's radius , volume of cube v's length of side, light intensity v's distance from light source

	(xv)
	predict changes in one quantity given the change in the other


	If you increase the sides of a cube by 15% what happens to its volume?

	(xvi)


	write down a rule for a quantity that varies directly as one quantity and inversely as another quantity


	eg: The time to plow field varies directly as the area to be plowed and inversely as the number of workers, i.e. 
[image: image70.wmf]N
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. If 8 workers can plow a 6 ha field in 5 hours, how long will it take to plow a 9 ha field with 5 workers working at the same rate? 




TOPIC 5 - GEOMETRY REVISION : PART 2

	
	Content and skills objectives

	Applications, implications and considerations



	
	NOTE: 2 unit A syllabus and HSC. 2 Unit maths papers are sources of possible material for this section.


	

	
	The student is able to:
	

	(i) 

R
	Write down the sufficiency conditions for similar triangles.


	The sufficiency conditions to be taught are:

(a) 2 angles of one are respectively equal to 2 angles of the other.

(b) ratio of 3 pairs of corresponding sides are equal.

(c) ratio of 2 pairs of corresponding sides are equal and the angles included by the pairs of sides are equal.



	(ii) 

R
	Prove that two triangles are similar
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	Standard of Proof
In ABC and CDE

(ABC = (CDE (alternate angles in parallel lines)

(ACB = (DCE (vertically opposite angles)

ABC ||| CDE (2 pairs of corresponding angles are equal)



	(iii)

 R
	Calculate sides in similar triangles.
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	Standard of Proof
It is important to stress that sides must be carefully matched by pairing against the angles opposite them.

(Having proved first that triangles are similar)

Example : 

Find the value of x.

Solution:
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 (ratio of corresponding sides in similar triangles)

7x = 5(x+3)

7x = 5x + 15

2x = 15

x = 7.5



	(iv)

R
	(a) Prove that the interval joining the midpoints of two sides of a triangle is half the length and parallel to the third side.

(b) State and prove the converse.


	

	(v)

R
	(a) Prove that a line parallel to one side of a triangle divides the other two sides in the same ratio

(b) State and prove the converse.


	This theorem and the next can be proved using results from similar triangles



	(vi)

R
	(a) Prove that intercepts made by parallel lines on a set of transversals are in the same ratio.

(b) Demonstrate that the converse is not true.


	consider the following diagram in which the interceps are in a ratio of 1:1 but the lines are not parallel.
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	(vii) 

R
	Use the above theorems in numerical exercises.
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	Standard of Proof
Find the value of x:
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 (interval parallel to side of triangle divides other sides in same ratio)

5x = 12

  x = 2.4

Find the value of x:
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TOPIC 6 - TRIGONOMETRY

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)
	Revision


	

	R
	(a) Find sides and angles in right angled triangles.


	

	R
	(b) Write exact values for 30o, 45o , 60o .


Use exact values in finding sides and angles in triangles.


	

	R
	(c) Solve problems involving indirect measurements to find height of buildings, widths of rivers, bearing etc.


	

	R
	(d) Solve problems involving sides and angles of geometrical figures 
	e.g.:  A rectangle has sides of 6cm and 8cm. Find the size of the angle between the diagonals.



	(ii)
	Definitions
	

	
	(a) Redefine the trig. functions in terms of the unit circle.


	

	
	(b) Evaluate particular values of trig. functions: 


	sin150o , cos225o, etc.

	(iii)
	Graph trig. functions for  
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Range and domain.


	graphs should include y = asinbx , y = acosbx and      y = atanbx.

Note: y = asinbx + c etc are covered in Topic 10

	(iv)
	Solve simple equations.

(These may be done with reference to an appropriate graph or from a unit circle)


	sin = 0.4 ,
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	(v)
	Sine Rule
	

	
	(a) Derive the sine rule: 
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	(b) Proof that 
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 where D is the diameter of the circumcircle of the triangle.


	

	
	(c) Use the sine rule in finding sides and angles in triangles.


	

	
	(d) Discuss the ambiguous case.


	

	(vi)
	Cosine Rule
	

	
	(a) Derive the cosine rule 


	

	
	(b) Use the cosine rule in finding sides and angles in a triangle.


	

	(vii)
	Find the area of a triangle :

Prove that
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	Exercises. e.g. A regular octagon is  inscribed in a circle of radius 4cm. Find the exact value of the area bounded by the circle and the octagon.

	(viii)
	Use sine and cosine rule to solve a variety of problems. Exercises should aim at practice in choosing the appropriate rules in calculating sides and angles in triangles.

It is intended in this topic that pupils should receive extra practice in solving a wide variety of problems.

Applications of sine and cosine rules to 2 dimensional problems involving:


	

	
	(a) geometrical figures 
	e.g: A parallelogram has sides of 10cm and 8cm and one of its angles is 110o . Find the length of its diagonals, correct to 1 decimal place, and the angle of intersections of these diagonals.



	
	(b) bearings (use both types of bearings): 
	e.g.: A ship bears 046o T from a lighthouse L and is 8 nautical miles from it. Another ship bears 152o T from L and is 10 nautical miles from it. Find the distance between the ships and the bearing of the first ship from the second.



	
	(c) angles of elevation and depressions: 
	e.g.: A plane, travelling in a straight line at 600 kilometers per hour at a constant height, passes directly over observer A. The observer notes that its angles of elevation are 86o and 40o at two times with a spacing of 1 minute. Find its height above the observer.



	
	(d) problems which require the use of the rules involving 2 triangles with a common side and where triangles are overlapping.


	The method to be adopted at all times is for pupils to obtain a general expression for the length (or angle) required and for them to carry out a single calculator calculation (or surd calculation) as a final step




TOPIC 7 - CIRCLE GEOMETRY PROOFS

	
	Geometry of Circles
	

	
	The student is able to:
	

	(i)

R
	State angle properties relating to:

(a) Angle at centre and circumference of a circle.

(b) Angle in semi–circle.

(c) Angles in same segment.

(d) Opposite angles in a cyclic quadrilateral.

(e) Exterior angle of a cyclic quadrilateral and the interior opposite angle
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	Example:

O is the center of a circle. Points A, B and C lie on the circumference. Reflex (BOC is xo, (BAC is 42o. Find the value of x.

Solution
Let (BOC = yo.

y = 84 (angle at center is double angle at circumference)

x + 84 = 360 (angles at  point O)

x = 276



	(ii)
	Tangents to a circle:

(a) write down the angle relationship between the tangent and radius at the point of contact.

Prove that :

(b) Angle between a tangent and a chord equals the angle in the alternate segment.

(c) Tangents from an external point are equal.
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	Example: 

AB, AC are two tangents to a circle and (BAC=82o , what are the sizes of the angles in  the two segments into which BC divides the circle?

Solution:
Let  (CBA = xo
AB = AC (tangents drawn from an external point are equal).

(ABC = (ACB (equal angles are opposite equal sides)

2x + 82 = 180 (angle sum of 
[image: image84.wmf]D

ABC)

x = 49

(BPC = 49o (angle between tangent and chord equals angle in the alternate segment)

(BQC = 131o (opposite angles of a cyclic quadrilateral)

theangles in the two segments are 49o and 131o .

	(iii)
	Prove that the product of intercept on intersecting chords are equal. Case of both internal and external division should be proved.
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	Example 1:

O is the center of a circle of 5cm radius and (OPN is a right angle. If XP is 8cm and PY is 2cm, find the lengths of PN and OP.

Solution:
Let PN be x cm

MP = PN (a perpendicular from the centre to a chord bisects the chord)

MP = x cm

Now x2 = 8 ( 2 (products of intersecting chords are equal)

x = 4 (since length is always positive)

Now let OP be y cm

x2 + y2 = 25 (Pythagoras' theorem in ∆PON)

y2 = 9

y = 3 (since length is always positive)

PN is 4cm and OP is 3cm.
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	Example 2:

Point P moves within a circle centre 0 and radius 13cm. XY is any chord drawn through P so that XP.PY = 25. Find the length of OP.

Solution:
Draw a diameter AB through P

Let OP = x cm

Now XP.PY = 25 (data)

But XP.PY = AP.PB (products of intercepts on intersecting chords are equal)

25 = (13 – x)(13 + x)

     25 = 169 – x2
      x2 = 144

       x = 12 (since x > 0 )

OP is 12cm



	(iv)
	Prove that the square of the intercept on a tangent equals the product of the intercepts on the secant.


	

	(v)
	Solve numerical and theoretical exercises up to the standard shown should be of the standard outlined.
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	Example 1:

AT is a tangent to a circle. A, C, D are points on the circle and AC = AD.

Prove AT || CD.

Solution:
(DAT = (ACD (angle between a tangent and a chord equals the angle in the alternate segment)


[image: image87.wmf]D
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(ADC = (ACD (base angles of isosceles 
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(DAT = (ADC (both  equal (ACD)

CD || AT (alternate angles are equal).
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	Example 2:

Prove that exterior (BCE is equal to the remote interior (BAD shown in the diagram.

Solution:
(ECB + (BCD = 180o (adjacent angles on a straight  line)

(BAD + (BCD = 180o (opposite angles of a cyclic quadrilateral)

(ECB = (BAD.



	(v)

(cont)
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	Example 3:

Tangents are drawn to a circle from an external point. Prove that the line joining the external point to the centre of the circle is the perpendicular bisector of the chord of contact.

Data: T is an external point to a circle centre O.

A and B are the points where the tangents drawn from T meet  the circle. AB cuts OT at C.

Aim: To prove (i) AC = BC






(ii) TC  AB

Construction: Joint OA and OB.

Proof:

In  
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OA = OB (radii of circle)

AT = BT (tangents from external point are equal)

OT is common


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(ATO = (BTO (corresponding angles in congruent triangles)

Also in 
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AT = BT (tangents from external points are equal)

CT is common

(ATC = (BTC (proven above)


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AC = BC (corresponding sides in congruent triangles)

Also (ACT = (BCT (corresponding angles in congruent triangles)

But (ACT + (BCT = 180o (adjacent angles on a straight line)

(ACT = (BCT = 90o
TC   AB




TOPIC 8 - PROBABILITY REVISION

Revision of the work done so far in probability.

The intention of this topic is to revise the work done in Year 9 and to introduce pupils to addition and product rules and to complementary events.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)

R
	Explain the terms:

Random Experiment.

Sample space.

Probability of an event.


	

	(ii)
	display the sample space and solve problems by:
	

	R
	(a) listing elements 
	e.g: Find the probability of prime number less that 56.



	R
	(b) using dot diagrams in the case of 2 outcomes 


	e.g: Find the probability that 2 cards drawn from a pack of 4 aces and 4 kings are both kings;

Find the probability of obtaining a sum greater than 9 on throwing 2 dice.

(Pupils should be made to sketch an appropriate diagram for each problem. They should be introduced to terms such as "at least" and "at most".)



	R
	(c) using tree diagrams in the case of 3 or more outcomes.


	e.g: Find the probability that there are at least 3 girls in a family of four children.

(Pupils should be made to sketch an appropriate diagram for each problem.)



	(iii)

R
	Solve problems involving conditional probability by using dot and tree diagrams.

(NOTE: The approach in this topic should be for pupils to draw up a dot or tree diagram that would apply if the condition did not apply or then to eliminate the inappropriate cases.
	e.g: Find the probability that 2 people were born on a Tuesday if it is known that at least one was born on a  Tuesday.



	(iv)

R
	Use the product and addition rules

(NOTE: A full tree diagram is to be drawn up for each problem and the appropriate combinations chosen.)


	e.g: There are 6 black jelly beans and 4 red jelly beans in a jar. If 2 are chosen find the probability that (a) both are black, (b) there is at least one black. 



	(v)

R
	Distinguish between dependent and independent events.


	

	(vi)

R
	Solve problems using complementary events
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	e.g: Find the probability that there is at least one girl in a family of four children.




TOPIC 9 - GRAPHING REVISION.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)
	Sketch  basic graphs of
	

	R
	(a) lines : y = mx + b , Ax + By + C = 0


	

	R
	(b) parabolas : y = x2 , y = ax2 + bx + c


	

	R
	(c) polynomials: cubic/quartic


	

	R
	(d) circles : x2 + y2 = r2 , (x–a)2 + (y–b)2 = r2


	

	R
	(e) hyperbolas : xy = k , y = 
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	R
	(f) exponentials : y = ax  (a > 0)


	

	R
	(g) trigonometric : y = sinxo , y = cosxo ,

      y = tanxo


	

	(ii)
	Sketch graphs
	

	R
	 (a) done by plotting points


	y = x3 , 
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	R
	(b) containing vertical and horizontal asymptotes.

Note: 

(i) The behaviour of the function for large values of x should always be investigated.

(ii) Oblique asymptotes to be left to topic 10 when the appropriate division transformation can be used.
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	(iii)
	Describe the natural domain and range of functions.


	


TOPIC 10 : FURTHER GRAPHS

The approach in this topic should be centred on combining basic graphs to form graphs of more complex functions.

Incorporation of additional details such as intersection with axes, marking in asymptotes, consideration of the behaviour of the functions for x large and the plotting of selected points.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)


	Sketch graphs of functions with oblique asymptotes.


	A division transformation will be needed to find the correct equation of the oblique asymptote.

Example: 
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to find the oblique asymptote let x ( ∞
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	(ii)


	Sketch graphs of functions involving the addition of a constant

The study of these functions should include the possibility of graphing them by a suitable translation of axes.


	y = x3 + 3 , y = 3x2 + 4

	(iii)


	Sketch graphs of functions involving the subtraction of a constant by simple translation of axes


	y = x2 – 2  ,  y = cosxo – 1

	 (iv)


	Sketch graphs involving the addition of functions 


	y = x + 3x  , 
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	(v)


	Sketch graphs involving the subtraction of functions.


	y = 2x – x  , 
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	(vi)


	Sketch graphs involving the opposite of f(x) by reflection in x–axis


	y = –2x   ,   y = –sinxo

	(vii)
	Sketch graphs involving Trig. functions


	y = asinbxo+c, y = acosbxo+c, y = atanbxo+c

	(viii)


	Sketch graphs involving the multiplication of functions


	y = xex  , y = x2ex  ,    y = (x+1)(x–3)2  ,

y = (x+1)(x–2)(x–1)3



	(ix)

R
	Sketch graphs involving the division of functions
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	(x)
	Sketch semi-circles with:

(a) centre C(0,0) , radius = R

      y =  EQ \R(R2 – x2)   and y = –  EQ \R(R2 – x2) 
(b) centre C(a,b) , radius = R

      y = b ±  EQ \R( R2 – (x–a)2 ) 

	

	(xi)
	Write down the natural domain and range of functions.


	


TOPIC 11 - TRIGONOMETRIC  EQUATIONS AND IDENTITIES.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)
	Solve simple linear equations

Domain of the function should always be specified and the graph examined to ensure all solutions are obtained.


	2sinA = –1 , 3cosA – 1 = 0 , sinA = 2.



	(ii)
	(a) Prove the identity sin2 + cos2 = 1 from unit circle and definition. 

(b) Write down the relationships:
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(c) Graph reciprocal functions:
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(d) Derive the Pythagorean relationships:
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	(iii)
	Simplify trigonometric expressions using the Pythagorean identities.
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	(iv)
	Prove identities.
	tanA + cotA = secA.cosecA ,

sin4A – cos4A = 1 – 2cos2A ,
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	(v)
	Solve quadratic equations up to the type involving some of the Pythagorean relationships.


	2cos2 + 7sin – 5 = 0 for 0o 
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TOPIC 12 – GENERAL REFERENCE and YEARLY REVISION

Reference should be made to syllabus documents and previous papers in order to obtain directions for this revision. The revision needs to be spaced throughout the year with a concentrated effort in the weeks prior to the yearly examination. Special attention should be given to topics, which have not been encountered for some time.

	(i)
	Use of hand calculators


	

	(ii)
	Consumer arithmetic


	

	(iii)
	Algebra


	

	(iv)
	Surds and Indices


	

	(v)
	Equations and Problems


	

	(vi)
	Graphs


	

	(vii)
	Coordinate Geometry


	

	(viii)
	Statistics and Probability


	

	(ix)
	Measurement and its Applications


	

	(x)
	Similarity


	

	(xi)
	Trigonometry


	

	(xii)
	Geometry Constructions


	

	(xiii)
	Reasoning in Geometry.

The Circle


	

	(xiv) 
	Polynomials


	

	(xv)
	Variation


	

	
	All pupils are to attempt a number of simple papers and previous years' papers in preparation for this examination.


TOPIC 13 - QUADRATIC THEORY

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)


	Solve quadratic equations by 

(a) factoring

(b) completing the square

(c) using the quadratic formula.


	eg. x2 = 7 , 4x2 – 7x + 3 = 0 , 
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	(ii)


	Solve equations reducible to quadratics.


	x 4 – 9x2 + 20 = 0 ,  
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	(iii) 


	Solve quadratic inequalities by using appropriate graphs.


	Solve x2 – 4x – 5 ≥ 0.



	(iv)


	Use the discriminant to identify the type of roots.


	

	(v)
	Use the discriminant to solve problems involving types of roots.


	Find values of k which give real, unequal, equal roots for equations such as x2 – kx + 4 = 0.



	(vi)


	Use the discriminant to solve problems involving positive and negative definite expressions.


	Find the values of p for which the expression x2+(p+3)x+p(p+3) is positive definite.



	(vii)


	Find relationships between roots and coefficients.


	If  and  are the roots of x2 + 2x – 4 = 0 find

i+,  (ii) ,  (iii) 2+2 ,  (iv)  EQ \F(1,a)  +  EQ \F(1,b) 



TOPIC 14 - ABSOLUTE VALUES

A strong graphical approach is to be taken in the presentation of this topic.

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)
	(a) write down a definition of  | a | 

      i.e.



	An alternative definition is  |a| = 
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	(b) consider | a | in terms of distance on a number line.


	students should realise that | a | is the distance of "a" from the origin and | a – b | is the distance between "a" and "b".



	
	(c) Evaluate expressions containing absolute values


	| – 4 | , | 5 – 9 | , | 6 – | 3 – 1 ||

	(ii)
	Sketch graphs of linear functions containing absolute values:


	y = | x – 1 | , y = | 3x – 2 | , y = | 4 – 3x | , 

y = | x – 1 | + | x + 1 | , y = | 3x – 6 | – | x + 2 |

	(iii)
	Solve equations containing absolute value.

Pupils should sketch an appropriate graph in each case, carefully labelling the intervals involved with the appropriate equations.


	| 3x – 4 | = 2 

| 5x – 1 | = | 2x + 3 |

| x – 2 | = 1 – 2x

	(iv)
	Solve inequalities

(a sketch must be drawn as a first step).


	|x – 2| > 3

|2x – 1| ≤ |x + 3|

|x| > 2x – 1



	(v)
	sketch graphs involving simple absolute value functions


	these could include quadratics, trigonometric and simple hyperbolas:  y = |x2 – 4| , y = |2sin3x| , 

y = 
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	(vi)
	Extensions with harder graphs.

These should only be done with the more talented student.
	(a) Graph  | x | + | y | = 1



	
	
	(b) Graph  y = | x – 1 | + | x – 3 | + | x – 4 |


	
	
	(c) Graph  y = || x – 1 | – 2|


	
	
	(d) Graph y = || 2x – 3 | – | x – 1 || and hence solve    || 2x – 3 | – | x – 1 || < 1




TOPIC 15 - LOGARITHMS

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)
	(a) Define the logarithm of a number

Equivalence of 
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	 (b) Evaluate expressions involving logarithms
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	(ii)
	Draw graphs of y = ax and y = logax  for 
[image: image140.wmf]0
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Geometrical relationship between these graphs

(i e. reflections in the line y = x)

Relationships between the graphs of y = 2x, y = 3x , y = 4x , ..... and y = log2x , y = log3x , y = log4x , .....


	

	(iii)
	Solve simple indicial equations:


	8x = 4 , 4x = 5 , etc.

	(iv)
	Solve simple logarithmic equations:


	log2x = 4 , logx8 = 3 , etc.

	(v)
	State Laws for logarithms.

These should be deduced from index laws:

(a, x, y > 0)


	

	
	(a) logaxy = logax + logay


	

	
	(b) loga
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	(c) logaxn = nlogax


	

	
	(d) loga1 = 0


	

	
	(e) logaa = 1


	

	
	(f) logba =  EQ \F(logca,logcb)  

	

	 (vi)
	Use log laws to simplify logarithmic expressions


	log210 – log25 , 
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	 (vii)
	Evaluate logarithmic expressions:


	If logx5 = 0.6 , find 
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	(viii)
	Describe relationships between special pairs of log graphs, such as y = logax and 
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 in the light of these logarithm laws.


	


TOPIC 16 - RADIAN MEASURE

	
	Content and skills objectives

	Applications, implications and considerations



	
	The student is able to:
	

	(i)


	Define a radian.

Relationship 180o = π radians.

Conversion from degrees to radians and radians to degrees, both exact and approximations.


	Student should be aware that in a radian measure 4 decimal place are required to display the equivalent of a degree measure correct to the nearest minute.

	(ii)


	Derive the arc length formula:


 l = r ,  in radians.
	Calculation of arc length l given r and  and calculation of r or given the other two measurements.



	(iii)


	Derive the area of a sector formula:

  
A =  EQ \F(1,2) r2 ,  in radians.
	Calculations should involve evaluating one of the variables given the other two.

	(iv)


	Derive the area of a segment formula:
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,  in radians.

This should be seen as the difference between the area of a triangle and a sector.


	Care must be taken to see that students understand the significance of the degree/radian mode on their calculator. 

	(v)


	Apply more than one of the above formulae in problems.


	e.g.:  Find the volume of a cone formed from a sector of given radius and angle.

	(vi)
	Find exact values of trig. ratios with arguments expressed in radians.
	Evaluate: 
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	(vii)
	Graph trig. functions using radians.


	Graph:  y = asinbx , y = asinbx +c

	(viii)
	Solve simple trig. equations expressing the answer in radians.


	Solve:  sinx + 1 = 0  for  
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            2cosx =  EQ \R(3)   for  
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