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BASIC ELECTRONICS 
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PRACTICAL ACTIVITIES

OHM’S LAW

Aim: 
To calculate the resistance of a light globe using voltage and current measurements.
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Resources:
Light globe



Light globe holder



9.0V battery



Battery clip

DETERMINING THE RESISTANCE OF A HOT LIGHT GLOBE
Step 1

screw the light globe into the light globe holder.

Step 2
connect the red and black leads of the battery clip to the screw connectors on the light globe holder.

Step 3
connect the battery to the battery clip. Note that the clip only allows connection one way.

Step 4

if all connections are correct the light globe should light up.

Step 5
select a DC voltage using the range switch on the digital multimeter to a value just above 9.0V. (Q 1053 digital multimeter select 20V)
Step 6
measure the voltage across the light globe by touching the probe tips of the digital multimeter onto the globe holder screw terminals. 

Make sure that the red probe goes to the red lead of the battery clip and the black probe to the black lead.
Step 7

record the measured voltage in table 1.

Step 8

unscrew the red lead from the globe holder.

Step 9
select a DC current range greater then 200mA on the digital multimeter.



(Q 1053 digital multimeter select 200mA)
Step 10
touch the red probe onto the bared wire of the red battery clip lead. Touch the black probe onto the screw terminal of the globe holder. (the terminal that had the red battery clip lead connected to it)
Step 11
record the measured current in table 1.

	
	Measured value
	Calculated value

	Voltage
	
	

	Current 
	
	

	Resistance
	
	


Table 1

USING OHM’S LAW AND THE MEASURED VALUES

Ohm’s Law tells us that if the circuit resistance increases then the current flowing in the circuit decreases. 
Also, larger value of resistance will have bigger voltages across them than smaller values of resistance.
The formula for determining resistance using Ohm’s Law is:
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Step 1
using the Ohm’s Law formula for resistance and your measured values, determine the resistance of the globe.

Step 2
record this result in table 1, under calculated value.
MEASURING THE RESISTANCE OF A COLD LIGHT GLOBE
Step 1
disconnect both battery clip leads for the globe holder (very important).
Step 2
select the 200Ω Ohms range on the digital multimeter.

Step 3
touch both robes onto the screw terminals of the globe holder to measure the resistance of the globe.

Step 4
record this result in table 1, under measured value.
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Step 5
compare your calculated value against the measured value, are they close?

Why is there a difference in resistance between the measured 
resistance and calculated resistance?
The simple light globe is more complex than it appears. You may have noticed that the light globe got warm after a while. When the filament wire becomes hot its resistance changes.  

A warm light globe will have a greater resistance than a cold light globe.
SERIES CIRCUITS
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Aim: 
To construct a simple series circuit and make voltage, current and resistance measurements to discover properties of series circuits.

Resources:
Two light globes 


Two light globe holders



9.0V battery



Battery clip



Connecting wires

CONSTRUCTING A SIMPLE SERIES CIRCUIT

Step 1

screw the light globes into the light globe holders.         www.bbc.co.uk
Step 2
connect the red lead of the battery clip to a screw connector on the first light globe holder.

Step 3
connect the black lead of the battery clip to a screw connector on the second light globe holder.

Step 4
using one connecting wire connect the globes by screwing the wire into the each vacant screw connector.

Step 4
connect the battery to the battery clip. Note that the clip only allows connection one way.

Step 4

if all connections are correct the light globes should light up.

RESISTANCE MEASUREMENTS

Step 1
disconnect the battery and measure the circuit resistance between the two terminals on the battery clip.

Step 2
‘short circuit’ the first light globe by connecting an alligator clip across the screw terminals. This effectively removes this globe from the circuit.

Step 3
What happens to the circuit resistance? Does it increase or decrease?

Your measurements should show you that as you add more resistance to a series circuit the total resistance increases.

VOLTAGE MEASUREMENTS

Step 1
construct the two light globe series circuit and connect the 9.0V battery to the battery clip.

Step 2
select a DC voltage using the range switch on the digital multimeter to a value just above 9.0V.

Step 6
measure the voltage across each light globe by touching the probe tips of the digital multimeter onto the globe holder screw terminals. 

Make sure that the red probe goes to the red lead of the battery clip and the black probe to the black lead.

Your measurements should show you that series circuits divide the battery voltage between each light globe. 
To prove this add each light globe voltage together, the sum should equal the voltage of the battery

CURRENT MEASUREMENTS

Step 1
select a DC current range greater then 500mA on the digital multimeter.

Step 2
unscrew the red lead of the battery clip from the first globe holder.

Step 3
touch the red probe onto the bared wire of the red battery clip lead. Touch the black probe onto the screw terminal of the globe holder. 


record current measurement 1 in table 1

Step 4

reconnect the red battery clip lead to the globe holder.

Step 5

unscrew the connecting wire from the second globe.

Step 6
touch the red probe onto the bared wire of the connecting wire. Touch the black probe onto the screw terminal of the globe holder. 

record current measurement 2 in table 1

Step 7
unscrew the black lead of the battery clip from the second globe holder.

	Current measurement 1
	

	Current measurement 2
	

	Current measurement 3
	


Step 7
touch the black probe onto the bared wire of the black battery clip lead. Touch the red probe onto the screw terminal of the globe holder. record current measurement 3 in table 1.

      Table 1

Your measurements should show you that there is a common current in series circuit. 

PARALLEL CIRCUITS

Aim: 
To construct a simple parallel circuit and make voltage, current and resistance measurements to discover properties of series circuits

www.ftschool.org
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Resources:
Two light globes 


Two light globe holders



9.0V battery



Battery clip



Connecting wires

CONSTRUCTING A SIMPLE PARALLEL CIRCUIT

Step 1

screw the light globes into the light globe holders.    

Step 2
connect the red and black leads of the battery clip to the screw connectors on the first light globe holder.

Step 3
using the connecting wires connect the next globe into the circuit.

Step 4
connect the battery to the battery clip. Note that the clip only allows connection one way.

Step 4

if all connections are correct the light globes should light up.

RESISTANCE MEASUREMENTS

Step 1
disconnect the battery and measure the circuit resistance between the two terminals on the battery clip.

Step 2
disconnect the last light globe from the circuit by unscrewing one connecting wire.

Step 3
What happens to the circuit resistance? Does it increase or decrease?

Step 4
Try connecting a third globe into the circuit.

Your measurements should show you that as you add more resistance to a parallel circuit the total resistance reduces.

VOLTAGE MEASUREMENTS

Step 1
construct the two light globe parallel and connect the 9.0V battery to the battery clip.

Step 2
select a DC voltage using the range switch on the digital multimeter to a value just above 9.0V.

Step 6
measure the voltage across each light globe by touching the probe tips of the digital multimeter onto the globe holder screw terminals. 

Make sure that the red probe goes to the red lead of the battery clip and the black probe to the black lead.

Your measurements should show you that parallel circuits have a common voltage.

CURRENT MEASUREMENTS

Step 1
select a DC current range greater then 500mA on the digital multimeter.

Step 2
unscrew the red lead of the battery clip from the first globe holder.

Step 3
touch the red probe onto the bared wire of the red battery clip lead. Touch the black probe onto the screw terminal of the globe holder. (the terminal that had the red battery clip lead connected to it)

Step 4
record current measurement 1 in table 1.

Step 5

reconnect the red battery clip lead to the globe holder.

Step 6
unscrew the black lead of the battery clip from the first globe holder.

	Current measurement 1
	

	Current measurement 2
	


Step 7
touch the black probe onto the bared wire of the black battery clip lead. Touch the red probe onto the screw terminal of the globe holder. (the terminal that had the black battery clip lead connected to it)

Step 7
record current measurement 2 in table 1.

Table 1

Your measurements should show you that the current flowing into a circuit will equal the current flowing out of a circuit.

VOLTAGE DIVIDER CIRCUITS

Aim: 
To construct a simple voltage divider circuit and make voltage measurements to discover how voltages are divided in circuits.

Resources:
Red or Green Light Emitting Diode (LED)



9.0V battery



Battery clip



Selected resistors



Alligator clips

CONSTRUCTING A VOLTAGE DIVIDER CIRCUIT

Step 1
construct a series circuit using two 100Ω (colour code: brown black brown gold ) resistors and the 9.0V battery.

Step 2
measure the voltage across each resistor.

Equal value resistors in a divider circuit must have the same voltage across them.  

Does your circuit divide the battery voltage equally between the two resistors?

What would happen if you added another 100 Ωresistor to the circuit?

Step 3
construct the circuit with three 100 Ω resistors and measure the voltages to prove your assumption.

Let’s construct a voltage divider using different value resistors.

Step 1
construct a voltage divider circuit using a 100Ω and a 220Ω ( colour code: red red brown gold ) resistor connected to a 9.0V battery.

What do you think the voltage across the 220Ω will be?

Step 2
measure the voltage across the 220Ω to prove your assumption.

Step 3
change the place of the two resistors.

Will this change the voltage across the 220Ω?

Step 4
measure the voltage across the 220Ω to prove your assumption.

Different value resistors in a divider circuit must have different voltage across them.  

VOLTAGE DIVIDER CIRCUITS USING RESISTORS AND LIGHT EMITTING DIODES

[image: image12.wmf]Step 1
identify the positive (anode) and negative (cathode) of the LED using the diagram below.  Mark the cathode with a black marker pen.

Step 2
identify the 3.3kΩ (ohm ) resistor, ( colour code: orange orange red gold )
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construct the circuit below using alligator leads to connect all circuit components.
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Step 4

if all connections are correct the LED 

should light up.
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CIRCUIT MEASUREMENTS

Step 1
measure the battery voltage, resistor voltage and the LED voltage.

	Battery voltage
	

	Resistor voltage
	

	LED voltage
	


Step 2
record each voltage in table 1

Table 1

Step 3
use this formula to prove that the battery voltage is shared between the resistor and LED:

Battery voltage = resistor voltage + LED voltage

Step 4
connect another 3.3kΩ resistor in series with the first 3.3kΩ resistor.

What happens to the brightness of the LED?

Why does this happen? Hint, measure the current through the LED

Step 5
disconnect the added 3.3kΩ resistor.

Step 6
connect a 3.3kΩ resistor in parallel with the first 3.3kΩ resistor.

What happens to the brightness of the LED?

Why does this happen? Hint, measure the current through the LED
CAPACITOR CHARGING AND DISCHARGING CIRCUITS

Aim: 
To construct a simple capacitor charging and discharging circuit. To prove that capacitors hold a charge and can do work with this charge.

Resources:
Red or Green Light Emitting Diode (LED)



9.0V battery



Battery clip



Selected resistors

470µF electrolytic capacitor



Alligator clips

CAUTION ELECTROLYTIC CAPACITORS ARE POLARIZED COMPONENTS THEY CAN ONLY BE CONNECTED ONEWAY, POSITIVE LEAD TO POSITIVE SIDE OF VOLTAGE SUPPLY. 

TAKE EXTREME CARE WHEN CONNECTING AN ELECTROLYTIC CAPACITOR INTO A CIRCUIT.
CONSTRUCTING A CAPACITOR CHARGING CIRCUIT
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Step 1
identify the positive (anode) and negative (cathode) of the LED using the diagram below.  Mark the cathode with a black marker pen.
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Step 2
construct the circuit using diagram 1 as a guide. The red ‘wires’ connect each component in the series circuit. Use alligator leads to make circuit construction easy.

do not connect the 9.0V battery yet.
CHARGING THE CAPACITOR

Step 3
do not connect the 9.0V battery yet.  If you have done this already disconnect the battery and discharge the capacitor by connecting a 100Ω resistor between the two leads.

Step 4
disconnect the lead between the resistor and the positive lead of the battery. This now becomes your switch.

Step 5

connect the 9.0V battery to your circuit.

Step 6
when ready close the switch by connecting the lead from the 9.0V battery to the resistor.

Step 7
if your circuit is constructed correctly the LED should light up. Then the LED should turn off in about 15 seconds.

Once the LED is off the capacitor is fully charged to 9.0V.  

Prove this by measuring the DC voltage across the capacitor with a multimeter.

USING THE CAPACITOR CHARGE TO DO WORK

Step 1
disconnect the 9.0V battery from the circuit.

Step 2
disconnect the charged capacitor from the circuit.

Step 3
construct the circuit using diagram 2 as a guide. 

Do not connect the capacitor yet. 

Once again make an open circuit 

switch by not connecting the wire 

from the capacitor to the resistor. 

Step 4
when ready close the switch by connecting the lead from the capacitor to the resistor.

Step 5
if your circuit is constructed correctly the LED should light up. Then the LED should turn off in about 15 seconds.

The capacitor has stored an electrostatic charge between plates within the capacitor.

Connecting a capacitor to a DC voltage charges the capacitor to that voltage. This 

charge can be used to do work in electronic circuits. Some examples of capacitors doing 

work are:

· Keeping memory in circuits when the power supply is interrupted.

· Holding a charge in digital integrated circuits - fully charged is = 1 discharged = 0
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