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NUMBER 9 

 

 

COMPARATIVE COSTS 

To help shoppers to compare the prices of packaged items, shopkeepers often show the cost per 100 grams or cost 

per litre. Other units will enable a consumer to compare the value of items they might wish to buy. 
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TAXATION 

Governments collect money from their citizens through tax to pay for public services such as education, health 

care, military defence and transport.  

SALES TAX  

This is the tax paid on spending. It is included in the price paid for most articles. In many countries some articles are 

free from sales tax, for example, children’s clothing. 

 

SALARIES AND INCOME TAX 

A salary is a fixed annual sum of money usually paid each month, but the salary is normally stated per annum (p.a.).  

 

Income tax is paid on money earned and most governments believe that richer people should pay more tax than 

poorer people.  

 

As a result of this the amount of tax falls into different rates or ‘tax bands’.  

 

The country of Kalculus has these tax rates. 

 
The examples below explain how these tax rates are used to find the tax owed. Any salary over $50 000 p.a. pays 

40% on the amount over $50 000 paid p.a. 
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FOREIGN CURRENCY 

Different currencies are exchanged and converted around the world, so an agreed rate of conversion is needed. The 

table below shows some examples of values compared to $1 (USA) 

 

 

 

ALGEBRA 9 
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SOLVING TWO SIMULTANEOUS EQUATIONS − ONE LINEAR AND ONE NON-LINEAR 

 

 
Drawing graphs is one way of solving simultaneous equations where one equation is linear and the other quadratic. 

Sometimes they can be solved algebraically. 
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y = 3 or y = 5 Substitute y = 3 into (1) to give x = 4  

Substitute y = 5 into (1) to give x = 0  

So the solutions are x = 0, y = 5 and x = 4, y = 3 

 

PROOF  

Beal’s Conjecture There was once a billionaire called Beal, Pursued his Conjecture with zeal, If someone could crack 

it They’d make a right packet: But only genius will clinch’em the deal. Limerick by Rebecca Siddall (an IGCSE 

student) 
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There is as yet no proof of Beal’s Conjecture, made by Andrew Beal in 1993, which is ‘If ax + by = c z then a, b and c 

must have a common prime factor.’ (All letters are positive integers with x, y and z > 2.) Andrew Beal himself has 

offered a reward of $106 for a proof or counter-example to his conjecture.  

 

To prove that a statement is true you must show that it is true in all cases. However, to prove that a statement is 

not true all you need to do is find a counter-example.  

 

A counter-example is an example that does not fit the statement 
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EVEN AND ODD NUMBER PROOFS 

An even number is divisible by two, so an even number can always be written as 2 × another number or 2n where n 

is an integer. An odd number is one more than an even number so 2n + 1 is always odd where n is an integer 
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GRAPHS 8 

 

GRADIENT OF A CURVE AT A POINT  

Most graphs of real-life situations are curves rather than straight lines, but information on rates of change can still 

be found by drawing a tangent to the curve and using this to estimate the gradient of the curve at that point.  

 

To find the gradient of a curve at a point, draw the tangent to the curve at the point. Do this by pivoting a ruler 

about the point until the angles between the ruler and the curve are as equal as possible. 
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STRETCHING GRAPHS  

STRETCHES PARALLEL TO THE y-AXIS  

A graph can be stretched or compressed in the y direction by multiplying the function by a number. 
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SHAPE AND SPACE 9 

 

3D TRIGONOMETRY 
SOLVING PROBLEMS IN 3D  

The angle between a line and a plane is identified by dropping a perpendicular 

line from a point on the line onto the plane and by joining the point of contact to 

the point where the line intersects the plane. In the diagram, XYZ is a plane and 

AB is a line that meets the plane at an angle θ. BP is perpendicular from the top 

of the line, B, to the plane. P is the point of contact. Join AP. The angle θ, 

between the line and the plane, is angle BAP in the right-angled triangle ABP. 
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HANDLING DATA 6 

 

DRAWING HISTOGRAMS  

Histograms appear similar to bar charts, but there are clear differences. Bar charts have frequency on the vertical 

axis and the frequency equals the height of the bar. Histograms have frequency density on the vertical axis, which 

makes the frequency proportional to the area of the bar.  

 

When data is presented in groups of different class widths (such as 0 ≤ x < 2, 2 ≤ x < 10 etc.) a histogram is drawn to 

display the information. 
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INTERPRETING HISTOGRAMS 

Making accurate and logical conclusions from histograms is commonly required after they have been drawn. 
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Revision questions 

 

1. 
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2. 
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3. 
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4. 
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5. 

 
6. 

 
Write down the coordinates of the point Q 
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7. 


