General Studies for Primary Schools
Making aquarium cleaners – Worksheet
A.	Understanding "siphon" phenomenon
Materials: cup(2), straw(2), water(500ml), syringe(1), box(1), waterproof tape(1)
(Remark: The syringe should be without a needle.)




Steps
1.	Connect two straws and use waterproof tape to seal the joint. The size of the completed U-tube is shown in the picture: about 12 cm

about 15 cm
about 10 cm 

waterproof tape


2.	Put the cup filled with water on a box and put the other cup next to the box.
3. 	Insert the longer end of the U-tube into water and use a syringe to suck air away from the tube. 
4.	Remove the syringe and observe whether water will be discharged automatically.
5.	 Record the result.
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6. Insert the shorter end of the U-tube into water and repeat steps 2 to 5.  
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	Characteristics of the device:
For the U-tube, the position of water in is (  higher  /  lower  ) than the position of water out.

Result:
Water (  can  /  cannot  ) be discharged automatically.
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For the U-tube, the position of water in is (  higher  /  lower  ) than the position of water out.

Result:
Water (  can  /  cannot  ) be discharged automatically.
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Conclusion 

· [image: ]If the U-tube in the device is filled with water and the position of water in is 
(  higher  /  lower  ) than that of water out, water will be discharged automatically. This is called "siphon" phenomenon.
· In ancient times, the principle of "siphon" is applied 
for making cups. e.g. “Pythagoreans cup”. 

How can you apply the principle in daily life?
   _____________________________________________________________________Fair Cup


B.	Making aquarium cleaners
Task: Making a cleaner to remove waste in an aquarium. 
Materials: plastic box(2), small beads(10), waterproof tape(1), 
measuring cylinder(100ml)(1), 
straw or other materials (collected by students)

Remark: Plastic box represents aquarium and small beads represent waste. 









[image: ]Criteria to make aquarium cleaners: 
· Size: no restriction
· Materials: straws or other materials
· Apply the "siphon" principle 

Testing the effectiveness of aquarium cleaners:
· Students use the cleaner to remove small beads in the plastic box.
Effective cleaner: (1) Discharge the least amount of water 
(2) Remove the greatest amount of beads

Reference:
Major factors affecting the effectiveness of the cleaner are as follows:
 

The design of the straw  opening to let water in and out
Relative positions of water in and out



Major factors affecting the effectiveness of the cleaner 







Size of straw
Speed of water flow 





(I)	Designing the sketch of an aquarium cleaner 
· Draw a sketch of the cleaner.
· Discuss with group members and choose the best design. 
(Label the sketch and it should be neat and clear.)






































(II)	 Testing
1.	Record the result:
	The amount of water discharged
	The number of small beads removed 

	         ____________ml
	         ____________pieces



2.	Record the problems encountered (e.g. discharge too much water, unable to remove small beads effectively) and suggest solutions: 
	Problems 
	Solutions 

	
	

	
	

	
	

	
	














(III)  Improving the design
Draw the revised design if needed.






















(IV) Retesting

	The amount of water discharged
	The number of small beads removed

	         ____________ml
	         ____________pieces




(V) Group discussion
1.  What are the features of an effective cleaner? 
＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿____

2.  What difficulties did you encounter in the process? (State at least two.)
＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿

















Suggested answers

A. Results: 
	Device A
	Device B

	Characteristics of the device:
For the U-tube, the position of water in is  (  higher  /  lower  ) than the position of water out.

Result:
Water (  can  /  cannot  ) be discharged automatically.
	Characteristics of the device:
For the U-tube, the position of water in is  (  higher  /  lower  ) than the position of water out.
[bookmark: _GoBack]
Result:
Water (  can  /  cannot  ) be discharged automatically.




Conclusion:
· higher
· Siphon tube for changing water in aquariums / siphon coffee makers
(any reasonable answers)
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