Number Patterns and Rules Test


Question 1



Name:  _____________________

Use the following diagrams to complete a table of value


	1
	2
	3
	4


	No of octagons
	No. of matches
	1st difference

	
	
	

	1
	
	

	2
	
	

	3
	
	

	
	
	

	
	
	


a. Complete the table, and extend it for 4 and 5 octagons.

b. Fill in the 1st difference column.  As the number of octagons goes up by one how much do the number of matches go up by?

c. How many matches is theoretical present if there was diagram 0.

d. Write down a rule that calculates the number of matches.

e. Work out the number of matches when there are 23 octagons.
Question 2

Simplify the following, where possible
(a) 7a – 2a

=

(b) 15b + 1b + 4 – 2

=

(c) 8bc – 2bc + 12b – 3b 

=

(d) d + 9d + 3

=

Create 4 questions of your own, and answer them to demonstrate your skill and understanding of collecting like terms

Question 3

Given the letter values

A = 2,

s = 10,

x = 3,

y = 5

Calculate the value of the following expressions.

	(a) A + s

=

=
	(b) 2y – 3A
    x     

=

=

	(c) xy

=

=
	

	Make up 4 questions of your own (and answer them) to demonstrate your skills in substituting into algebraic expressions.

	
	

	
	


Question 4

This table links the cost of taxi fares and the distance travelled.

	Distance

(in kilometres)
	Cost 
(in $)
	Difference

	
	
	

	1
	$4.70
	

	2
	$5.90
	

	3
	$7.10
	

	4
	
	

	5
	
	


a. Using patterns for the values in the table, fill in the cost for 4 km and 5 km.

b. Fill in the 1st difference column.  

How much does the cost go up for each kilometre?  

c. What is the theoretical cost of taking a taxi 0 kilometres?

d. Write down a rule that relates the cost to the taxi to the distance travelled.

(Remember to use words)

e. Work out the cost of a 20 kilometre trip by this taxi.

f. Explain the theoretical cost in part (c).  

In other words, why is there a cost for a taxi that travels 0 kilometres?

Question 5

Consider the following table

	State
	Population

number of people
	Area
in square kilometres

	Oldstate
	2 000 000
	500 000

	Newstate
	3 000 000
	1 000 000

	All state
	
	


Answer the following questions

(a) What percentage of the population live in Newstate?

(b) How many people per square kilometre live in Oldstate?  (Population Density)

(c) Draw a diagram that represents the population density of Oldstate.

(Hint:  Draw a square to represent 1 square kilometre, use crosses inside the square to represent the number of people)

(d) If 2 000 000 from Newstate moved to Oldstate, analysis and interpret the change in Population Density of Oldstate?

(Hint:  Work out the new population density;  Draw a diagram of the new population density;  State the difference in values of the two different population density;  Interpret the change by making a statement of the increased density)
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