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         Whangarei Girls’ High School


Credits:  Four
Answer ALL questions in the spaces provided in this booklet.

You should show ALL working.

Name…………………………………. Teacher…………
	For Assessor’s use only

Achievement Criteria

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate relationships between tables, equations and graphs.


	
	Investigate relationships between tables, equations and graphs, using relational thinking.
	
	Investigate relationships between tables, equations and graphs, using extended abstract thinking.
	

	Overall level of Performance
	


You are advised to spend 60 minutes answering the questions in this booklet.

Lines and Curves
You should show ALL working.
QUESTION ONE
(a)  Sally’s restaurant has tables that have six chairs around them.  If there are groups larger than six the tables are put together in different arrangements as shown in the diagram below.



The chart below shows the number of chairs, c,  for the different arrangements.

	Arrangement (n)
	Number of Chairs (c)

	1
	6

	2
	8

	3
	10

	4
	

	5
	14

	6
	

	
	

	
	

	
	


(i) Give the rule for the number of chairs (c) in the “nth” arrangement.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

(ii) On the grid below, sketch a graph showing the number of chairs for up to the 8th arrangement.
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QUESTION ONE continued

(b) Jack’s restaurant has tables that can be expanded to fit more chairs.  The first arrangement begins with 4 chairs as shown in the diagram below.


The next arrangement is expanded so one more chair can be added each side of the table, as shown in the diagram below.




i)  Give the rule for the number of chairs (c) that are in the “nth” arrangement.
_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

ii)  Use this rule to find out how many chairs are in the fifth arrangement.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

iii)  Describe how the graph for the number of chairs in the “n” arrangement at Jack’s restaurant would compare to the graph for Sally’s restaurant.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

QUESTION ONE continued

(c)  Sally and Jack are each holding a draw for a prize in their restaurants.

Sally’s prize is receiving $1000 now, $900 the next year, $800 the year after and so on.

Jack’s prize is receiving $100 now, 200 the next year, $300 the year after and so on.

Each prize is valid for a certain amount of time.  

Sketch the graph for sum each prize over time.  Write the equations for the corresponding graphs and recommend which is prize is better.  Explain your recommendation.
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_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

QUESTION TWO

(a) Jack looks at the relationship between the time it takes to get to his restaurant and the distance to the restaurant.

He draws a graph of the distance he is away from the restaurant against the time it takes to get there.
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(i)  Give the equation for the distance to the restaurant in terms of time.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

(ii) Find the speed of in the car (in km/hr).

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

(iii) Sally takes the same length of time to get to her restaurant but her restaurant is 5km closer.  

Explain in detail, how this will affect the graph.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

(iv) Jack graphs his actual trip to his restaurant against the time it takes to get to there.  The graph shows his distance from the restaurant at the start of his trip, after 10 minutes and when he arrives.
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Identify the changes between this graph and Jack’s original graph shown on page 5 AND explain in detail why these changes may have occurred.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

QUESTION THREE

(a) Sally has a room in her restaurant which has two different levels.  The entrance to the lower level is an archway.  This is shown on the graph below and the axes are marked in metres.


[image: image6.wmf]y (metres)

x (metres)

1

 

1

 

2

 

2

 

3

 

3

 

4

 

4

 

5

 

5

 

6

 

6

 

7

 

7

 

8

 

8

 

9

 

9

 

1

0

 

1

0

 

–

1

 

–

1

 

–

2

 

–

2

 

–

3

 

–

3

 

1

 

1

 

2

 

2

 

3

 

3

 

4

 

4

 

5

 

5

 

6

 

6

 

7

 

7

 

8

 

8

 

–

1

 

–

1

 

–

2

 

–

2

 

–

3

 

–

3

 


(i)  Give the vertex and state what this represents.

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

(ii)  Give the equation for the graph. ____________________________________

(iii) A builder is putting an archway on the second level.  The vertex of the first archway is moved 4 metres right and 1 metre up.  The new archway is the same height as the first archway but only half as wide at the bottom.

Give the equation for the second archway.  

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

(b)  Another archway is represented by the equation y= -(x – 1)(x – 6) as shown in the diagram below.  A horizontal support beam is to be put across 4 metres above the ground.
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How long is the support beam?

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

(c) The bacteria found in certain foods doubles every hour.

(i)  Sketch the graph that represents how the number of bacteria in the food changes over 4 hours if the initially amount of bacteria is “k.”
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(ii) Write the equation that represents the function. _________________________
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