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MATHEMATICS
Compulsory Part

SCHOOL-BASED ASSESSMENT

Sample Assessment Task

Lucas Sequence
Instructions
1.
This task consists of THREE parts, Part A to Part C.  Students are required to attempt ALL parts.
2.
Numerical answers should be either exact or correct to 4 decimal places.

Teacher Guidelines
1.
This task requires students to


(a)
perform simple arithmetic,

(b)
investigate the number patterns, and

(c)
communicate accurately and effectively with mathematical language.
2.
Students are expected to complete the task within 1 hour. However, teachers can exercise their professional judgment to adjust the time allowed to cater for the ability level of their students. 

3.
Teachers may feel free to modify the question and the marking guidelines to cater for the ability level of their students.
4.
Feedback should be provided to students after marking the task.  For instance, teachers can discuss different approaches of handling each part of the task with students.
Part A

(a)
In Table 1, fill in suitable numbers so that the terms  Tn  form a Fibonacci Sequence:
	
	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Sequence 1
	Tn
	0
	1
	
	
	
	
	
	
	
	


Table 1
(b)
By using the method of generating terms in (a), complete Table 2. 

	
	
	Starting values
	
	
	
	
	
	
	
	

	
	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Sequence 2
	Tn
	2
	3
	
	
	
	
	
	
	
	

	Sequence 3
	
	1
	1
	
	
	
	
	
	
	
	

	Sequence 4
	
	1
	2
	
	
	
	
	
	
	
	

	Sequence 5
	
	1
	0
	
	
	
	
	
	
	
	


Table 2
(c)
Think of some other starting values.  By using the methods in (a) and (b) and the starting values, complete Table 3.
	
	
	Starting values
	
	
	
	
	
	
	
	

	
	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Sequence 6
	Tn
	
	
	
	
	
	
	
	
	
	

	Sequence 7
	
	
	
	
	
	
	
	
	
	
	

	Sequence 8
	
	
	
	
	
	
	
	
	
	
	


Table 3
Part B

(a)




Referring to the above figure,  AC ( 1 and  AB ( x .

(i)
Express 
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 in terms of x .

(ii)
If  
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=

, find  x .
(b)
By finding the ratio between every term and its successive term in each sequence in Tables 1, 2 and 3, complete Table 4.
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	Sequence 1
	
	
	
	
	
	
	
	
	

	Sequence 2
	
	
	
	
	
	
	
	
	

	Sequence 3
	
	
	
	
	
	
	
	
	

	Sequence 4
	
	
	
	
	
	
	
	
	

	Sequence 5
	
	
	
	
	
	
	
	
	

	Sequence 6
	
	
	
	
	
	
	
	
	

	Sequence 7
	
	
	
	
	
	
	
	
	

	Sequence 8
	
	
	
	
	
	
	
	
	


Table 4
(c)
Compare the answer in (a) with the one in (b), what do you observe?
Part C
The French mathematician Edouard Lucas (1842 – 1891) spent a great deal of time investigating Fibonacci numbers (Fn) and occasionally found another number sequence (Ln) , called the Lucas Sequence. The relationship between terms of the Lucas Sequence is exactly the same as that in Fibonacci Sequence, but the starting values were different (i.e. T1 ( 2  and  T2 ( 1).
(a)
Complete Table 5.
	
	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Lucas Sequence
	Ln
	2
	1
	
	
	
	
	
	
	
	


Table 5
(b)
With reference to Table 1 and Table 5, complete the following table. 
	
	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Fibonacci Sequence
	Fn
	0
	1
	
	
	
	
	
	
	
	

	Lucas Sequence
	Ln
	2
	1
	
	
	
	
	
	
	
	



(i)
By observation, find a possible relationship among  Fn+1 ,  Fn(1  and  Ln .

(ii)
Is there any other mathematical relationships between the terms of the two sequences above? Write down all the relationships that you have observed.
END OF ASSESSMENT TASK
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