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Number 06 

 

DIRECT PROPORTION 

If two quantities are in direct proportion, then when one is multiplied or divided by a 

number, so is the other. 

For example, if 4 kg of apples cost $6, then 8 kg cost $12, 2kg cost $3 and so on. 

 

This relationship produces a straight-line graph through the origin. 

When two quantities are in direct proportion, the graph of the relationship will always be a 

straight line through the origin. 
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DIRECT PROPORTION-LINEAR 

When water is poured into an empty cubical fish tank, each litre that is poured in increases the depth by a fixed 

amount. 

 
A graph of depth, y, against volume, x, is a straight line through the origin, showing a linear relationship. 

In this case, y is directly proportional to x. If y is doubled, so is x. If y is halved, so is x, and 

so on. 

 

This relationship can be expressed in any of these ways: 

y is directly proportional to x. 

y varies directly with x. 

y varies as x. 

 

All these statements have the same meaning. 

In symbols, direct proportion relationships can be written as y xx. The x sign can then be replaced by '= k' to give 

the formula y = kx, where k is the constant of proportionality. 

The graph of y = kx is the equation of a straight line through the origin, with gradient k. 
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DIRECT PROPORTION - NONLINEAR 

Water is poured into an empty inverted cone. Each litre poured in will result in a different depth increase. 

A graph of volume, y, against depth, x, will illustrate a direct nonlinear relationship. 
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Sequences  
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ARITHMETIC SEQUENCES 

When the difference between any two consecutive terms in a sequence is the same, the sequence is called an 

arithmetic sequence. The difference between the terms is called the common difference. The common difference 

can be positive or negative. 
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EXAMPLE 1 

SKILLS CRITICAL 

THINKING 

THREE-SET PROBLEMS 

Questions involving three sets are more involved than two-set questions. The Venn diagram must show all the 

possible intersections of the sets. 

There are 80 students studying either French (F), Italian (1) or Spanish (S) in a sixth form college. 7 of the students 

study all three languages. 15 study French and Italian, 26 study French and Spanish and 17 study Italian and 

Spanish. 43 study French and 52 study Spanish. 

a Draw a Venn diagram to show this information. b How many study only Italian? 
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SHADING SETS 

Sometimes it can be difficult to find the intersection or union of sets in a Venn diagram. If one set is shaded in one 

direction and the other set in another direction, then the intersection is given 

wherever there is cross shading; the union is given by all the areas that are shaded. 
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SET-BUILDER NOTATION 

Sets can be described using set-builder notation: 

 

A = {x such that x > 2} means 'A is the set of all x such that x is greater than 2'. 

 

Rather than write 'such that' the notation A = {x: x>2) is used. 

 

B = {x: x > 2, x is positive integer) means the set of positive integers x such that x is greater than 2. This means B = 

{3, 4, 5, 6, ...). 

 

C = {x: x < 2 or x > 2} can be written as {x: x <2}U {x: x > 2}. 

The symbol U (union) means that the set includes all values satisfied by either inequality. 

 

Certain sets of numbers are used so frequently that they are given special symbols. 

 

■N is the set of natural numbers or positive integers {1, 2, 3, 4, ...). 

■Z is the set of integers {..., -2, -1, 0, 1, 2, ...}. 

■Q is the set of rational numbers. These are numbers that can be written as recurring or terminating decimals. Q 

does not contain numbers like √2 or л. 

■R is the set of real numbers. This contains Q and numbers like √2 or or π. 
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Revision questions 
1.  
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