General Studies for Primary Schools
Secret of Shadow - Worksheet (2)
Inquiry question: What is the relationship between the positions of the sun and the accompanied changes of shadows? 
Materials: LED torch (1) (simulating the sun), binder clip (1),     
small object (1) (simulating a person; can be made by enclosed worksheet or replaced by other objects; about 5cm high) (In a group of 4)









[image: Y:\GS Team\RAE\GS Science Project_1st Deliverable_Light, Sound & Electricity\相片\20141205_151608.jpg]
Steps

1. Fold worksheet (a) along the dotted line so as to form a right angle between
the upper and the bottom half of the paper.                            Small object
2. [image: Y:\GS Team\RAE\GS Science Project_1st Deliverable_Light, Sound & Electricity\相片\IMG_4847.JPG]Place the small object at “object” position of the worksheet (a) as shown below.  
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3. Turn on the LED torch and place it at position 1    .                 LED torch
4. Observe the appearance of the small object’s shadow under the light.     
5. Use a pencil to record the shape of the shadow on the worksheet.
6. Change to worksheet (b), (c), (d) and (e). Place the torch at     position and repeat steps 3-5.


Note: The results will be better if the activity is conducted in a darker environment.
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[image: C:\Users\chuyuensan\Desktop\pen.png]
Results     Complete the following table.


	Worksheet
	Position of the sun
	Shape of shadow
	Position of shadow

	
Worksheet (a)
(around 8am)
	To the right of the object
	Object






	To the
____________ of the object

	
Worksheet (b)
(around 10am)
	To the right of the object
	Object

	To the
____________ of the object

	
Worksheet (c)
(around 12nn)
	Right above of the object
	Object

	Right
____________ of the object

	
Worksheet (d)
(around 2pm)
	To the left of the object
	Object

	To the
____________ of the object

	
Worksheet (e)
(around 4pm)
	To the left of the object
	Object

	To the
____________ of the object
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[image: C:\Users\chuyuensan\Desktop\pen.png]Questions     Circle the correct answers.
1. From the activity, what is your observation of the relationship between the positions of the sun and the shadow?
The positions of the sun and shadow are on the (same / opposite) side of the object.
2. When does the object form its shortest shadow? (morning / noon / afternoon)
[image: C:\Users\chuyuensan\Desktop\pen.png]
Conclusion
When the sun changes its position, the positions and shapes of the shadow ( change  /  do not change  ) accordingly.
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Worksheet (a)

                                         

                                                          
                        
Around 8am

                                                                     
                                                                          1
                                                                            











Fold the paper
Fold the paper

-----------------------------------------------------------------------------------Object
















       Position of the torch (simulating the sun): 1 




                                         Worksheet (b)
Around 10am


                                                            2
                        

                                                                     
                                                                         
                                                                            











Fold the paper

--------------------------------------------------------------------------------Fold the paper

Object


















       Position of the torch (simulating the sun): 2


Worksheet (c)

                                         3Around 12nn


                                                           
                        

                                                                     
                                                                         
                                                                            











Fold the paper

---------------------------------------------------------------------------------Fold the paper

Object















       Position of the torch (simulating the sun): 3




                                         Worksheet (d)
Around 2pm


                       4                                    
                        

                                                                     
                                                                         
                                                                            











Fold the paper
Fold the paper

----------------------------------------------------------------------------------
Object

















       Position of the torch (simulating the sun): 4




Worksheet (e)

                                         

                                                          
                        
Around 4pm

                                                                     
         5                                                               
                                                                            











Fold the paper
Fold the paper

---------------------------------------------------------------------------------
Object















       Position of the torch (simulating the sun): 5




Making a small objectAppendix


Steps:
Teachers could better prepare this section first.
(1)  Cut out the following figure along the solid lines (as shown in Figure 1).
(2)  Fold the paper along the dotted lines and glue well.
(3)  Use binder clip for stability (as shown in Figure 2a and 2b).
(At the 12 o’clock position, the small wings of the clip will form a clearer shadow.)


[image: Y:\GS Team\RAE\GS Science Project_1st Deliverable_Light, Sound & Electricity\相片\20141205_151608.jpg]Small wings
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　Figure 1                　Figure 2a　　　　　　　Figure 2b













Suggested answers

	Worksheet
	Position of the sun
	Shape of shadow
	Position of shadow

	
Worksheet (a)
(around 8am)
	To the right of the object
	Object






	To the
     left    
 of the object

	
Worksheet (b)
(around 10am)
	To the right of the object
	Object

	To the
     left    
of the object

	
Worksheet (c)
(around 12nn)
	Right above of the object
	Object

	Right
    below   
 of the object

	
Worksheet (d)
(around 2pm)
	To the left of the object
	Object

	To the
    right    
of the object

	
Worksheet (e)
(around 4pm)
	To the left of the object
	Object

	To the
    right    
of the object







Suggested answers


Questions
1. The positions of the sun and shadow are on the (same / opposite) side of the object.
2. When does the object form its shortest shadow? (morning / noon / afternoon)

[bookmark: _GoBack]Conclusion
When the sun changes its position, the positions and shapes of the shadow (  change  /  do not change  )  accordingly.
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	Worksheet (a)
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	Worksheet (b)
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	Worksheet (d)
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	Worksheet (e)
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