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Marking Guidelines
The assessment scale for tasks on Problem Solving is shown in the following table.
	Level of performance
	Marks
	Mathematical Knowledge and Problem-solving Skills
	Marks
	Mathematical Communication Skills

	Very good
	13 – 16
	The student demonstrates a complete understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is consistently competent and accurate in applying them in handling the task. Typically, the student is able to formulate a correct strategy, carry out the strategy and demonstrate a complete understanding of the significance and possible limitations of the results obtained.
	4
	The student communicates ideas in a clear, well organised and logically true manner through coherent written/verbal accounts, using appropriate and correct mathematical presentation to express, interpret and critically review the results obtained.

	Good
	9 – 12
	The student demonstrates a substantial understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is generally competent and accurate in applying them in handling the task. Typically, the student is able to formulate a correct strategy and attempts to carry out the strategy for completing the task.
	3
	The student is able to communicate ideas properly through written/verbal accounts, using appropriate forms of mathematical presentation such as mathematical formulae or geometric facts.

	Fair
	5 – 8
	The student demonstrates a basic understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is occasionally competent and accurate in applying them in handling the task. Typically, the student has a basic understanding of the task and is able to formulate a correct strategy for solving the task.
	2
	The student is able to communicate basic ideas with limited success in using appropriate mathematical terms and terminology.

	Weak
	1 – 4
	The student demonstrates a limited understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is rarely competent and accurate in applying them in handling the task. Typically, the student has a bare understanding of the task and can only attempt to complete the simplest part of the task.
	1
	The student attempts to communicate ideas using some basic forms of mathematical presentation such as symbols, notations, diagrams, tables, graphs etc., but has little success in doing so.


· The full mark of a SBA task on Problem-solving submitted should be scaled to 20 marks, of which 16 marks are awarded for the mathematical knowledge and problem-solving skills while 4 marks are awarded for the mathematical 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.
1.
The post office can be located anywhere inside the triangle, because the sum of perpendicular distances from any point inside the triangle to the three sides is constant.

2.
Let  D  be an arbitrary point inside the equilateral triangle  ABC .

Proof by area:

Join Point  D  to each vertex of the triangle  ABC .
Let x be the length of a side of the triangle, and the perpendicular distances from Point D to AC, AB and BC be  a ,  b  and  c  respectively.
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The height of the equilateral triangle = 
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The area of the equilateral triangle = 
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∴
The sum of perpendicular distances from Point  D  to the three sides of the triangle is constant. 


Proof by transformation:

Referring to Figure 1, cut the triangle through Point  D  and along the line parallel to  AC .


The triangle is separated into a smaller equilateral triangle and a trapezium. 

Then, move the trapezium by means of rotation and translation to another side of the smaller equilateral triangle. 

Figure 1[image: image8.emf]
→
[image: image9.emf]

Similarly, referring to Figure 2, cut the resulting triangle above through Point D and along the line parallel to the third side (A(E).


The resulting triangle is separated into a smaller equilateral triangle and a trapezium. 

Then, move the trapezium by means of rotation and translation to another side of the smaller equilateral triangle. 

Figure 2[image: image10.emf]
→
[image: image11.emf]

According to the above movement, the sum of the perpendicular distances from Point D  to the three sides of triangle  ABC  is the altitude of the triangle  DA(E( (in Figure 2). Therefore, the sum of the perpendicular distances is constant.

Proof by coordinate geometry:

Let (h, k) be the coordinates of Point  D .


Let (-a, 0), (a, 0) and (0, 
[image: image12.wmf]a

3

) be the coordinates of Points  A ,  B  and  C  respectively.


Let  X ,  Y  and  Z  be respectively the feet of perpendicular from Point  D  to the  AB ,  BC  and  CA , such that the corresponding perpendicular distances are  k  ,  r  and  g.
[image: image13.emf]

Point  E  is the intersection point of the line  AB  and the line parallel to  BC  and passing through Point  D .
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∴The coordinates of point  E  is  
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Point  F  is the intersection point of the line  BC  and the line parallel to  DY  and passing through Point  E .


DEFY  is a rectangle.
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Similarly, the coordinates of Point G is 
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  AG = 
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   The sum of perpendicular distances from Point D to the three sides

= k + r + g

= 
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∴
The sum of perpendicular distances from Point  D  to the three sides is constant.
3.
Agree


Let the length of the side of equilateral triangle be x.

As the sum of perpendicular distances is still 
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 (comparing with the proof by area in (2)), Point C can be a choice for building the post office.
Evidence: 


The conjecture 


The explanation





Weak:	Attempt to make a conjecture but is not successful 





Fair:	Attempt to make a conjecture but the conjecture is not clearly spelt out





Good:	Clearly state the conjecture, but explanation is not supplied





Very good:	Give clear conjecture and accurate explanation





Evidence:


Proof of the conjecture 





Weak:	Attempt to prove the conjecture but the method is wrong or irrelevant





Fair:	Attempt to prove the conjecture by using a relevant method 





Good:	Use appropriate method to prove the conjecture but the proof is incomplete





Very good:	The proof of the conjecture is complete and clearly presented





Evidence: 


The answer


The explanation





Weak:	Wrong answer





Fair:	Correct answer but without relevant explanation





Good:	Correct answer but explanation was not clear





Very good:	Correct answer and clear explanation








教育局  課程發展處  數學教育組
Mathematics Education Section, Curriculum Development Institute

The Education Bureau of the HKSAR
PAGE  
1
Minimal Distance (E) v2


_1316337678.unknown

_1316343778.unknown

_1374924704.unknown

_1374925421.unknown

_1374924630.unknown

_1374924654.unknown

_1374323154.unknown

_1374924615.unknown

_1316344116.unknown

_1316343501.unknown

_1316343689.unknown

_1316337984.unknown

_1315828778.unknown

_1315828872.unknown

_1316337155.unknown

_1315828813.unknown

_1315828759.unknown

_1315828776.unknown

_1315828756.unknown

