HONG KONG DIPLOMA OF SECONDARY EDUCATION EXAMINATION

MATHEMATICS

Compulsory Part

SCHOOL-BASED ASSESSMENT

Sample Assessment Task
Houses in Different Shapes
Instructions

1.
This task consists of FOUR parts, Part A to Part D. Students are required to attempt ALL parts.

2.
Numerical answers should be exact or correct to 3 significant figures.

3.
All working must be clearly shown.
Teacher Guidelines
1.
This task requires students to


(a)
use the properties of equilateral triangle;

(b)
use the properties of centres of a triangle.
2.
It is anticipated that in general students can complete the task in 1.5 hours.  However, teachers can exercise their professional judgment to adjust the time allowed to cater for the ability level of their students.
3.
If necessary, teachers may give a brief description of the task.

4.
Teachers may feel free to modify the question and the marking guidelines to cater for the ability level of their students.
5.
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.
Peter has an equilateral triangular farm  (ABC with AC = 10 m as shown in Figure 1 .
Part A
[image: image1.wmf]D


Figure 1






Figure 2
Top view of the farm (ABC
1.
Peter is going to use part of the farm to build a house DEFGHI with an equilateral triangular base 
[image: image2.bmp]DEF  where  E and  F  are on  AB  and  BC  respectively and  EF  is parallel to  AC .  Given that EF = x m.
(a) Express the area of  (DEF  in terms of x.
(b) If Peter wants to make the area of  (DEF  the largest, what will be the value of  x ?
(c) If the height of the house is  3 m , find the capacity of the building  DEFGHI  when the base area of  (DEF  is largest. 

Part B
2.
In order to reduce the sharp corners inside the house, Peter changes the base of the building from equilateral triangle  DEF  into square  D(EFG  where  E and  F  are on  AB  and  BC  respectively and  EF  is parallel to  AC .

(a)
Sketch a square  D(EFG  with the largest area inside the (ABC  in Figure 3 :

Figure 3

(b)
Find the length of the side of the square  D(EFG  in surd form.

(c)
If the height of the house is still 3 m, by comparing the base areas of the houses with the largest square base and the largest equilateral triangular base, state which house has a larger capacity.  Explain your answer.  
Part C


Figure 4
3.
One of Peter’s best friend, John, suggests another design: the base of the house is a circle that touches  AB  and  CB  at  X  and  Y  respectively. 

(a)
Sketch the circle that touches  AB  and  CB  with the largest area in the  (ABC  in Figure 5 :

Figure 5

(b)
Find the radius of the circle sketched above.

(c)
If the height of the building is still 3 m, show that the capacity of the house with the largest circular base (in Part C) is greater than the house with the largest equilateral triangular base (in Part A) or the largest square base (in Part B).

(d)
Will you choose a house with the circular base as mentioned in (c) above?  Explain your answer. [Hint: You may consider the total surface area of the building.]
Part D

4.
Now, Peter needs to change his plan of building the house with one compartment because his parents and his sister want to live close to him. Peter wants to build a house with three identical compartments in order to accommodate them. Peter chooses the point  O , the centroid of  (ABC  to partition the farm  (ABC  into three smaller triangles with each compartment to be built on each small triangle. The floor plan of the new house is shown below:





Figure 6

Assume that each compartment is of circular base and is still  3 m  in height.

(a)
Find the area of the shaded region in Figure 6 and hence find the capacity the house. 


(b)
If we change the shape of each compartment from circular base into 


(i)
equilateral triangular base as in Part A, sketch the new base of the house in  (ABC   in Figure 7.      


Figure 7


(ii)
a square base as in Part B, sketch the new base of the house in  (ABC  in Figure 8.           
  
Figure 8

(c)
If the height of each compartment remains unchanged, compare the capacity of the three types of houses in (a), (b)(i) and (b)(ii).  Which design has the greatest capacity?  Explain your answer.
END OF ASSESSMENT TASK
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