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Question 1	(6 marks)
A sequence is defined by .

(a)	Write the first six terms of the sequence in the following table.	(2 marks)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	





(b)	Graph the first six terms of the sequence on the axes below.	(2 marks)
[image: ]

(c)	The rule for the  term of the sequence is . Determine the value of the constant  and the value of the constant .	(2 marks)



Question 2	(6 marks)
Graph  is shown:
[image: ]

(a)	State the number of edges and the number of faces in  and hence show that the graph satisfies Euler's formula.	(2 marks)









(b)	State the length of the longest trail in  and highlight the edges in a trail of this length on the graph above.	(2 marks)







(c)	State the length of the longest path in  and highlight the edges in a path of this length on the copy of  below.	(2 marks)
[image: ]



Question 3	(6 marks)
A student recorded the time taken and the number of errors made when completing nine multiple choice tests, each with  different questions, in the table below.

	Time,  minutes
	
	
	
	
	
	
	
	
	

	Number of errors, 
	
	
	
	
	
	
	
	
	



(a)	Construct a scatterplot of this data on the axes below.	(2 marks)

[image: ]

(b)	Describe the strength and direction of the association between the two variables.
		(2 marks)








(c)	The student used the data to conclude that taking more time to answer multiple choice tests caused them to answer more questions correctly. Explain whether this conclusion is justified.	(2 marks)



Question 4	(7 marks)
(a)	Graph  is shown below. Redraw  in the plane, to clearly show that it is planar.
		(1 mark)

	[image: ]




(b)	Let  be the complete graph with  vertices. Draw, and state the number of edges in,

(i)	.	(2 marks)









(ii)	.	(2 marks)















(c)	State, with reasoning, whether  is a planar graph.	(2 marks)



Question 5	(7 marks)
Bivariate data analysis of the mass  g, length  mm and width  mm of a large number of snap peas yielded the following correlation coefficients and least-squares lines:



(a)	Determine the percentage of the variation in the lengths of these snap peas that can be explained by the variation in their masses.	(2 marks)











(b)	One of the least-squares lines would be better than the other as a predictor for the lengths of these snap peas. Write the equation of the line below and explain your choice.
		(2 marks)










(c)	Use the equation from part (b) to predict the length of a snap pea that has a mass of  g and a width of  mm.	(1 mark)






(d)	(i) Identify one factor that supports the validity of the prediction made in part (c).   (1 mark)








(ii) Identify one factor that makes it difficult to comment on the validity of the prediction 
     made in part (c).	 (1 mark)
	



Question 6	(7 marks)
(a)	Digraph  is shown. Complete the adjacency matrix  for .	(2 marks)
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(b)	The adjacency matrix  for the non-directed graph  with  vertices is shown below.



(i)	 is a subgraph of , and has  verticesState, with reasoning, the minimum number of edges that must be removed from  so that  is a simple graph.
		(3 marks)
















(ii)	In the matrix  the entry . Use precise terminology associated with graphs to fully explain the meaning of this entry in .	(2 marks)



Question 7	(6 marks)
The scatterplot below shows data from  samples drawn from different suburbs in a city. The variables are the percentage of people in each sample who have grey hair () and who have heart disease ().
[image: ]

[bookmark: _Hlk65495233](a)	The correlation coefficient  for this data is one of .
State  and explain your choice.	(2 marks)








(b)	The least-squares line for the data is , where  and  are constants.

(i)	State the name of the response variable for this least-squares line.	(1 mark)






(ii)	Explain whether the constant  would be a positive or negative number.	(1 mark)






(c)	Identify and explain a possible non-causal explanation for the observed association between the variables in this data.	(2 marks)
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Question 8	(6 marks)
(a)	Let  be the complete bipartite graph with  vertices in one set and  vertices in the second set. Draw  and explain whether  is Hamiltonian, semi-Hamiltonian or neither.	(3 marks)




















(b)	The vertices and edges in the graph below represent students and friendships, respectively. Determine whether it is possible for the students to sit in a circle so that every student is sitting between two friends. If it is possible, draw a possible seating plan. If it is not possible, explain why.	(3 marks)

	[image: ]
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