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Angle of Taking a Scenery Photograph
Instructions
1.
This task consists of FIVE parts, Part A to Part E.  Students are required to attempt ALL parts.

2.
Numerical answers should be either exact or correct to 3 significant figures.
3. All working must be clearly shown.
Teacher Guidelines
1. This task requires students to 

(a)   use fundamental knowledge of trigonometry, analytic geometry and circles in authentic context;

(b)   use the software, for example ‘GeoGebra’, to investigate geometrical relations; and

(c)   make conjecture and to provide justifications.
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.
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. For instance, teachers can discuss with students different approaches of handling the task.

Part A

1.
(a)
Find the unknowns in the following questions:



(i)
Figure 1 shows a triangle  ABC . AB = 10 cm and  AC = 5 cm , find x .
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(ii)   Figure 2 shows a triangle  ABC . AB = 10 cm,  AD = 5 cm  and  DC = 2 cm , find y .

[image: image6.wmf]


(iii)
Figure 3 shows a triangle  ABC . AB = 10 cm,  AD = 5 cm  and  DC = 12 cm , find z .

[image: image7.wmf]

(b)
Figure 4 shows a triangle  ABC . AB = 10 cm and  AD = 5 cm.  If  (ACB = 90(, find the length of  DC .
[image: image8.wmf][image: image9.wmf]
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Part B
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Figure 5
A van C  moves along  Road L and it is found that the scenery on the opposite side of the road is very beautiful.  A photographer in the van would like to capture the scenery between the buildings  A  and  B (including the two buildings).
In photography, (ACB is called the “lens view angle” (see Figure 5).
Case 1 :
Road  L, which is regarded as a long straight line, is parallel to the line AB . Road L and AB is  50 m  apart and the distance between  A  and  B  is  100 m .
2.
(a)
If Road L is regarded as the x-axis and the coordinates of the buildings  A  and  B are  (0, 50)  and  
(100, 50)  respectively, by using the software, for example “GeoGebra”, find the maximum value of the lens view angle  (ACB ? Write down the corresponding coordinates of  C .
2.
(b)
Figure 6(a) shows the Line  L  touches the circle at Point  D .   AB  is parallel to  L , and  C  is a point on  L .


(i)
Prove that   (ADB 
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(ii)
If the distance between the Lines AB  and  L  is half the length of  AB , find  (ADB .

(c)
Siu Ming, after considering this case, makes the following conjecture:


To have a good photograph of the buildings  A  and  B , and the scenery in between, it is necessary to take the picture with the maximum lens view angle.  The position of the photographer should be at the point where the circle passes through  A  and  B  and touches Line  L .



Do you agree with Siu Ming?  Explain your answer.
Part C

Case 2 :
Figure 7 shows all buildings (including  A  and  B ) are located along the same side of the road.  The road, that the buildings  A  and  B  are located, make an acute angle  (  with  Road M.


In Figure 8,  
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, OA = 40 m , AB = 100 m, and Road  M  is the tangent to the circle at Point  D.
3.
(a)
(i)
Prove that  (BOD ( (DOA .



(ii)
Find OD .


(b)
(i)
If  C  is a point on Road  M , show that (ADB 
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 (ACB .



(ii)
Find  (ADB .

(c)
If a photographer in a van travelling along
Road M wants to take a photo of the scenery between the buildings A and B (including the two buildings), by the results in (b), find the maximum lens view angle for the photographer?
Part D

Case 3 :
Figure 9 shows the buildings  A  and  B  are on the road which is perpendicular to Road  N .  



















       
[image: image4.wmf]90

°




4.
Figure 10 shows that  C  is a point on Road  N.  A photographer in a van travelling along Road N wants to take a photo of the scenery between the buildings A and B (including the two buildings).  Do you agree that the maximum lens view angle is  (ADB ?  Give your explanation.



Road N
Part E 

5.
(a)
Figure 11 shows that  OA = a , OB = b and OD = x.



(i)
Suppose  E  be the centre of the circle.  Express the radius of the circle  r  in terms of  a and b.



(ii)
Using the result in (a) (i), express x in terms of  a and b.


(b)
A student claims that he can find (ADB in terms of  a  and  b, and  (ADB  is given by  
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Do you agree with the student?


 END OF ASSESSMENT TASK  
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Figure 6(a)





Hint：Let  E  be the point of intersection of  AC  and the circle.  Join BE as shown in Figure 6(b).
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Figure 6(b)
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Figure 10
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Figure 11
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