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The assessment scale for tasks on Mathematical Investigation is shown in the following table.

	Level of Performance
	Marks
	Mathematical Knowledge and Investigation Skills
	Marks
	Mathematical Communication Skills

	Very good
	13–16
	The student demonstrates a complete understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is consistently competent and accurate in applying them in handling the task.  Typically, the student recognises patterns, and states a conjecture which is justified by a correct proof.
	4
	The student communicates ideas in a clear, well organised and logically true manner through coherent written/verbal accounts, using appropriate and correct forms of mathematical presentation to present conjectures and proofs.

	Good
	9–12
	The student demonstrates a substantial understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is generally competent and accurate in applying them in handling the task.  Typically, the student recognises patterns, draws inductive generalisations to arrive at a conjecture and attempts to provide a proof for the conjecture.
	3
	The student is able to communicate ideas properly through written/verbal accounts, using appropriate and correct forms of mathematical presentation such as algebraic manipulations and geometric deductions.

	Fair
	5 – 8
	The student demonstrates a basic understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is occasionally competent and accurate in applying them in handling the task.  Typically, the student recognises patterns and attempts to draw inductive generalisations to arrive at a conjecture.
	2
	The student is able to communicate ideas with some appropriate forms of mathematical presentation such as algebraic formulae and geometric facts.

	Weak
	1 – 4
	The student demonstrates a limited understanding of the underlying mathematical knowledge and investigation skills which are relevant to the task, and is rarely competent and accurate in applying them in handling the task.  Typically, the student manages to recognise simple patterns and organises results in a way that helps pattern identifications.
	1
	The student attempts to communicate ideas using mathematical symbols and notations, diagrams, tables, calculations etc.


· The full mark of a SBA task on Mathematical Investigation submitted should be scaled to 20 marks, of which 16 marks are awarded for the mathematical knowledge and investigation skills while 4 marks are awarded for the communication skills.
· Teachers should base on the above assessment scale to design SBA tasks for assessing students with different abilities and to develop the marking guidelines.
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Part A

(a)         Substitute the coordinates of points into the linear function 
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By solving the simultaneous equations  
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(b)         By substituting the coordinates of points into the linear function 
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Alternative Method
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Part B


(a)         Substitute the coordinates of points into the quadratic function 


[image: image10.wmf]c

bx

ax

x

q

+

+

=

2

)

(

.
             By solving the simultaneous equations  
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(b)         Method 1
             By expanding  
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             By comparing coefficients, we get
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             It is noted that 
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             Substituting 
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Part C

(a)         Substitute the coordinates of points into the quadratic function 
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            By solving the simultaneous equations  

            
[image: image43.wmf]C

B

A

+

-

=

2

4

1

,  
[image: image44.wmf]C

B

A

+

+

=

-

1

 and  
[image: image45.wmf]C

B

A

+

+

=

4

16

5

,
            we get
[image: image46.wmf]9

4

=

A

,  
[image: image47.wmf]9

2

-

=

B

  and  
[image: image48.wmf]9

11

-

=

C

  .




(b)         By observing Part A and Part B, we take 
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       By substituting 
[image: image56.wmf])

1

,

2

(

-

,  
[image: image57.wmf])

1

,

1

(

-

  and  
[image: image58.wmf])

5

,

4

(

into (*), we get



    
[image: image59.wmf])

4

2

)(

1

2

(

1

1

-

-

-

-

=

K





 
[image: image60.wmf])

4

1

)(

2

1

(

1

2

-

+

=

-

K





   
[image: image61.wmf])

1

4

)(

2

4

(

5

3

-

+

=

K


             Hence,  
[image: image62.wmf]18

1

1

=

K

,   
[image: image63.wmf]9

1

2

=

K

  and  
[image: image64.wmf]18

5

3

=

K

.


Part D
(a)
Students need to point out that in order to determine the equation of the trajectory, it is necessary to know one more point on the graph.
             Students need to determine the coordinates of the extra point.
             A possible answer is 
[image: image65.wmf]0

=

x

. 

             For the y-coordinate of the extra point, there are many reasonable choices. 

             For 
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            In addition, it can be 
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    Other feasible points are acceptable.
            From Part C, 
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             When choosing  
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             The equation of the trajectory is 
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             The equation of the trajectory is 
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            The equation of the trajectory is 
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Evidence:


Substitution


Process of solving simultaneous equations


The solution





Weak:	Incorrect method and wrong solution





Fair:	Correct method but wrong solution





Good:	Correct method with some parts of the solution being correct





Very good:	Correct method and correct solution 





Evidence:


Substitution


The solution





Weak:	Incorrect method and wrong solution





Fair:	Correct method but wrong solution





Good:	Correct method with some parts of the solution being correct





Very good:	Correct method and correct solution 





Evidence:


Substitution


Process of solving simultaneous equations


The solution





Weak:	Incorrect method and wrong solution





Fair:	Correct method but wrong solution





Good:	Correct method and some parts of the solution being correct





Very good:	Correct method and correct solution 





Good:	Correct method and some parts of the solution being correct





Very good:	Correct method and correct solution 





Weak:	Incorrect method and wrong solution





Fair:	Correct method but wrong solution





Evidence:


Observation


Substitution


The solution





Evidence:


Substitution


Process of solving simultaneous equations


The solution





Weak:	Incorrect method and wrong solution





Fair:	Correct method but wrong solution





Good:	Correct method and some parts of the solution being correct





Very good:	Correct method and correct solution





Evidence:


Choice of values for 


� EMBED Equation.3  ���


Substitution


The solution





Weak:	Unable to observe the relation between Part A and Part B





Fair:	Able to observe the relation between Part A and Part B, but get wrong in substitution and solution





Good:	Able to observe the relation between Part A and Part B, substitute correctly, but get a wrong solution





Very good:	Able to observe the relation between Part A and Part B and get correct in substitution and solution





Evidence:


Awareness of using an extra point to find the equation of the trajectory


Choice of an extra point


Procedures of solving equations


The solution





Weak:	Attempting to find the equation with no intention of determining any extra point 





Fair:	Giving an extra point and attempting to find the equation





Good:	Giving a feasible extra point and attempting to find the equation





Very good:	Giving a feasible extra point and successfully finding out the equation
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