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Department of Applied Physics      College of Sciences, University of Sharjah

Worksheet of DC Measuring Devices by using 
PHET Simulation

Student Name: …………………………………………………………………………            ID: …………………………………………….
------------------------------------------------------------------------------------------------------------------------------------------

Title of the Experiment: DC Measuring Devices
Objectives:
1) To know how to determine the value of a resistor using color codes.

2) To learn how to use Voltmeter and Ammeter.

3) To know how to design a simple circuit.

4) To distinguish between the series and the parallel connections.
Apparatus: Battery, two resistors, Ammeter, Voltmeter and connected wires.
[image: image4.emf]Theory and Background: 


Resistors are read using color bands of different colors. 
Some resistors are color coded with four or five bands to read 
the resistance value and the tolerance (or the error) as shown in Fig (1). 
This color code band system is shown in Figure (2). The bands are always located closer to one end, the first digit of the resistor value is taken from the band close to the side, while the color used to determine the tolerance is on the far side. The color codes and their corresponding values are listed in Table (1).









Figure (1)
Using this procedure, the value of the 4-band color coded resistor shown in Figure 2, is written in the form: R= (xy) x 10k ± tolerance
[image: image5.emf]
Figure (2)
Similarly, the value of 5-band color coded resistor shown in Figure (3) is given by:

[image: image6.emf]R=(xyz) x 10k ± tolerance
Figure (3)
Table 1: Color codes and their corresponding resistance value

What are the values of the following two color code resistors?
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Part 1: Series Connection (Simple Circuit):
1) Click on the following link from PHET Colorado Simulation
https://phet.colorado.edu/en/simulation/circuit-construction-kit-dc
2) Down Load Circuit Construction Kit: DC
3) Click on Lab

4) Choose Conventional Current
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5) From the minue in the left side click on the wire and drag it to the right, click on Battery and drag to the right and do the same for the resistors to build the circuit shown below:




  
6) Click on the first resistor (R1) and fix it at 5Ω and (R2) = 10Ω. 

7) Click on the Battery and fix it at 20V.

8) Click on the Voltmeter from the right side and drag it to measure (V1) the voltage across R1 then disconnect the voltmeter from R1 and connect it across R2 to measure (V2), then across the Battery to measure (VT). Record the values of V1 , V2 and VT into table 2.


9) Click on the Ammeter from the right side and drag it and put it in series with R1 (before R1) to measure (I1) then disconnect the Ammeter and put it in series with R2 (after R2) to measure (I2), then disconnect the Ammeter and put it in series with the Battery (after or before) to measure (IT). Record the values of I1 , I2 and IT into table 2. 
Note that the Voltmeter is connected in parallel with the element while the Ammeter in series.




                                    Table 2 (Series Connection – Simple Circuit)
	R (Ω)
	The Potential Difference (V)
	The Electric Current (A)

	R1 = 5Ω
	V1 = …………………
	I1 = …………………

	R2 = 10Ω
	V2 = …………………
	I2 = …………………

	
	VT = …………………
	IT = …………………


Questions:
1- Find the ratio (V1 / I1 ), (V2 / I2 ), (Vt / It )
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….………….

2- What does the ratios in question 1 represent? Explain?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….………….
3- Relate It, to I1, and I2
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….………….
4- Relate Vt to V1 and V2
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….………….
Part 2: Parallel Connection:
1) Use the following link from PHET Colorado Simulation
https://phet.colorado.edu/en/simulation/circuit-construction-kit-dc
2) To reset the circuit, click on the right bottom button as shown below.
3) From the minue in the left side click on the wire and drag it to the right, click on Battery and drag to the right and do the same for the resistors to build the circuit shown below:
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4) Click on the first resistor (R1) and fix it at 5Ω and (R2) = 10Ω. 

5) Click on the Battery and fix it at 20V.

6) Click on the Voltmeter from the right side and drag it to measure (V1) the voltage across R1 then disconnect the voltmeter from R1 and connect it across R2 to measure (V2), then across the Battery to measure (VT). Record the values of V1 , V2 and VT into table 3.

7) Click on the Ammeter from the right side and drag it, and put it in series with R1 (before or after R1) to measure (I1), then disconnect the Ammeter and put it in series with R2 (before or after R2) to measure (I2), then disconnect the Ammeter and put it in series with the Battery (before or after) to measure (IT). Record the values of I1 , I2 and IT into table 3.
                                                                 Table 3
	R (Ω)
	The Potential Difference (V)
	The Electric Current (A)

	R1 = 5Ω
	V1 = …………………
	I1 = …………………

	R2 = 10Ω
	V2 = …………………
	I2 = …………………

	
	VT = …………………
	IT = …………………


Questions:

5- Find the ratio (V1 / I1 ), (V2 / I2 ), (Vt / It )
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….………….

6- What does the ratio in question 1 represent? Explain?
……………………………………………………………………………………………………………………………………………………………………………………………………
7- Relate It, to I1, and I2
……………………………………………………………………………………………………………………………………………………………………………………………………
8- Relate Vt to V1 and V2
………………………………………………………………………………………………………………………………………………………………………………………………………………
Conclusion:
………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………….
R =                           Ω





R =                           Ω





Step 4





Simple Circuit





Step 5





Ɛ=20V





R2=10Ω





R1=5Ω





Ammeter (in series)





Voltmeter (in Parallel)





Ɛ=20V





Step 2





R1=5Ω





R2=10Ω
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