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Electrical circuit investigation - Worksheet

Inquiry question: In a closed circuit, if the number of battery remains unchanged, what is the relationship between the number of light bulbs and their brightness?
Materials: Battery box (1), 1.5V battery (2), electrical wire (2), light bulb (3)










Steps

1. Predict the experimental results and complete the table on P.2. +
-

2. Each group is responsible for connecting a closed circuit, comprising one, two or three light bulbs. Connect the circuit as shown.
	Circuit A
	Circuit B
	Circuit C

	one
light bulb
+
-

	two
light bulbs
+
-

	three
light bulbs
+
-




3. Place the above three closed circuits (circuits A, B and C) together. Observe and compare the brightness of the light bulbs, and then record the results in the table on P.2.

Notes:	1) Tray / cardboard are suggested to support the above closed circuits for easy movement.
	2) To avoid the high temperature generated from circuit components, students are advised to wear rubber gloves (disposable) for connecting the circuits.
	3) To separate the red electrical wires and the power supply after the experiment.
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Prediction and Results Record能力較高的學生
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	Circuit
	Number of light bulb
	Brightness (Prediction)
	Brightness (Experimental results)

	
	
	Weakest     Strongest
	Weakest     Strongest  

	
	
	1
	2
	3
	1
	2
	3

	A
	1
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	B
	2
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	C
	3
	
	
	
	
	
	
	


Predict and record the brightness of the light bulbs in circuits A to C by placing “√” in the table below. 
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Questions


1. What is the change of brightness of the light bulbs when their number increases? 

____________________________________________________________________
2. In this fair test, which of the following factors need to be changed, measured or remain unchanged? (Put a “√” in appropriate box(es))
	Unique factor to be changed
(independent variable)
	　Number of light bulb
　Number of battery

	Factor to be measured
(dependent variable)
	　Number of light bulb    
　Brightness of light bulb

	Factor(s) remain unchanged
(control variable)
	　Number of light bulb    　Type of light bulb
　Number of battery      　Type of battery



3. If different groups use different types of light bulbs, how will these affect our results?

____________________________________________________________________
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      Extended questions   

1. If two batteries are replaced by one battery, which light bulb will be brighter? (Circle the correct answer)
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A. 									  B. 




2. Case StudyPeter bought a Christmas light strand. There are 6 light bulbs in total which are connected by electrical wires with a battery box. 3 minutes later, Peter smelt the burn and found all light bulbs burned out. He found that one light bulb’s filament was broken.

Why did all the Christmas light bulbs burn out at the same time? Put a “” in appropriate box(es). (You can tick more than one answer.)
　Since the filament is broken, the closed circuit cannot be formed.
[image: C:\Users\chuyuensan\Desktop\pen.png]　Batteries have been placed in wrong direction.

Conclusion

In a closed circuit, when the number of batteries remains unchanged, the number of light bulbs increases, the brightness of them ( increases / decreases ).
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Self-assessment

Please tick “” the appropriate box(es) to express your understanding of the content:
	Learning content
	Fully understand
	Partially understand
	Not able to understand

	1. Relationship between the number and brightness of light bulbs in a closed circuit
	
	
	

	2. Science  
process
skills
	a. Predicting: predict results by using experience
	
	
	

	b. 
	c. Observing: compare the brightness of light bulbs
	
	
	

	
	d. Identifying variables: dependent, independent and control variables
	
	
	



Suggested Answers

Results:
	Circuit
	Brightness (Experimental results)

	
	Weakest              Strongest

	
	1
	2
	3

	A
	
	
	

	B
	
	
	

	C
	
	
	











Questions:
1.  The light bulbs will become dimmer.
2.  
	Unique Factor to be changed
(independent variable)
	　Number of light bulb
　Number of dry cells

	Factor to be measured
(dependent variable)
	　Number of light bulb    
　Brightness of light bulb

	Factor(s) remain unchanged
(control variable)
	　Number of light bulb    　Type of light bulb
　Number of dry cell      　Type of dry cell



3.  This experiment is not a fair test. / Experimental results are inaccurate.


Extended questions:
4.  A
5.  　Since the tungsten filament is broken, this is not a closed circuit.
　Current cannot flow from the positive to the negative poles of the batteries, hence, 
 all the Christmas lights go out at the same time.
　A depleted battery is used.


Conclusion: decreases
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