

	
	The pupil will be able to:

	
	
	

	
	
	
	
	

	JHS year 1
	5.4.1 explain the term electronics. 
	Electronics
	Discuss what electronics is.
	

	
	5.4.2 demonstrate the behavior of discrete components in a d.c. electronic circuit. 
	Components in an electronic circuit: 
LED 
P-N Junction diode 
Resistor 
Capacitor 

	Examine various types of LEDs, P-N Junction diodes, colour code resistors and capacitors. Use pictures/video clip to observe various electronic components. Draw circuit symbols of the components as listed in the content. Identify the Positive (P) region and Negative (N) region of the P-N junction diode. Connect a simple electronic circuit comprising a 3V battery made of two dry cells in series with a switch and an LED as shown below. Close the switch and observe what happens to the LED. Open the switch and observe what happens. 
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Let pupils:

Connect a 3V battery, a switch, P-N junction diode and an LED in series. Close the switch and observe what happens to the LED. Reverse the P-N junction diode connection. Close the switch and observe what happens.

Explain the terms Forward Bias and Reverse Bias

Connect a 330 Ω resistor in place of the P-N junction diode in the series circuit above. Close the switch and observe what happens to the LED.

Replace the 330 Ω resistor with a higher resistance of 3,300 Ω . Observe what happens to the brightness of the LED.

Replace the 3,300 Ω resistor with a capacitor. Close the switch and observe what happens to the LED. Open the switch. Let the terminals of the capacitor touch together and separate them. Close the switch again and observe what happens to the LED.
	What are the functions of the following components in an electronic circuit? 
1. LED 
2. P-N junction diode 
3. Resistor 
4. capacitor 

Draw the circuit symbols of the following: 
1. P-N junction diode 
2. LED 
3. Capacitor. 


	
	5.4.3 demonstrate the charging and discharging action of a capacitor. 

	Charging and Discharging action of a Capacitor. 

	Connect the circuit according to the schematic diagram shown below. Press the switch and observe what happens to the LED. Open the switch and observe what happens to the LED. Explain the charging and discharging action of the capacitor in the circuit. 
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Discuss the application of the charging and discharging action of the capacitor, e.g. to slowly light and darken a room in a movie theatre. 

	

	JHS year 2
	4.3.1 describe the composition and types of transistors. 

	Composition of transistors 
Emitters, Base and Collector 

Types of transistors: NPN, PNP. 

	Identify the two P-N junctions of a transistor. Identify also the Emitter lead(e), Base lead(b) and Collector lead(c). Identify the types of transistors 

	




Draw symbols for NPN and PNP transistors. 


	
	4.3.2 describe the characteristics of transistors. 

	Characteristics of transistors 
Saturation region for switching action 

	Investigate how a transistor is turned on and off as a switch by carrying out the following activity. Connect the circuit as in Fig.1. Open switch S1 and close switch S2. Observe what happens to the LED in the Collector-emitter section of the circuit. Close S1 and observe what happens to the two LEDs. Make inferences from their observation. Note: A small current must flow through the base to turn on the transistor 

Figure 1
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Let pupils: Connect the circuit as in Fig 2 with Base -Emitter junction forward biased and base Collector junction reversed biased with a gap between wire1 and wire2. Close the switch and observe what happens to the LED. Use the left finger to hold the tip of wire1 with right fingers holding wire 2 to close the gap between the two wires and observe what happens to the LED. Repeat the activity by connecting a 100k resistor in series with an LED in the gap between wire 1 and wire 2 Note that a small current (input signal) flowing through a very high resistor such as the human body in the emitter-base section can be amplified by the transistor to light an LED (output signal) 
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	4.2.1 Demonstrate the use of a transistor to slowly charge and discharge a capacitor. 

	Using a transistor to slowly charge and discharge a capacitor 

	Connect the circuit as shown. Close the switch and observe what happens to the LED. Open the switch and observe what happens to the LED. Discuss what happens to the capacitor when the switch is closed and when it is opened. 
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Replace the 100KΩ resistor and the 470Ω resistor with different values and observe what happens to the charging and discharging rate of the capacitor. Discuss the application of a capacitor in an electronic circuit, e.g. in a camera flash 


	







What is the importance of a capacitor in an electric circuit? 
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