Science CAPT Review – Voltage, Current, Resistance, and Series Circuits

Explain the relationship among voltage, current and resistance (Ohm’s Law) in a simple series circuit.
Describe the relationship between current and magnetism.

1. To introduce the ideas of voltage, current, resistance and circuits a good place to start is with a picture of a  circuit.  The picture below illustrates the four basic parts of a circuit – an energy source (battery) which provides the energy to push electrons through the circuit, a wire to carry the electrons, a “load” or device which does some work (i.e. a light bulb), and a switch which can turn on or turn off the flow of electrons through the circuit. The circuit shown below is a “Series Circuit” – what do you think the word “Series” refers to?  Write your answer in your notes.                             
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2. A series circuit is the simplest type of electrical circuit. In a series circuit electrons flow from the negative terminal of the battery ( wire ( load (i.e. light) ( wire ( switch ( positive terminal of the battery. The battery, wires, load, and switch are connected by only one path.  The resistance of each device (wire, load, switch) can be different. The same amount of current will flow through each. If the path is broken, no current flows and no part of the circuit works. Christmas tree lights are a good example; when one light goes out the entire string stops working.
3. [image: image7.jpg]Arrange the electromagnets in order from strongest to
weakest. Use the numbers 1 (strongest) through 5
(weakest).

.| Fill in the blanks with the correct number 1-5.
a. 6-volt battery, 30 coils of wire, iron nails

b. 3-volt battery, 15 coils of wire, aluminum nails

d. 3-volt battery, 30 coils of wire, iron nails

¢. 3-volt battery, 15 coils of wire, iron nails

e. 9-volt battery, 30 coils of wire, iron nails




The diagrams below show the electron current flow, battery energy source, load (light or toaster), wires, and switch in typical series circuits.  Re-draw the diagram, above right, in your notes and label, source, load, wires, switch, and use arrows to show the direction of electron flow
4. VOLTAGE = (think of the height of water in a water tank) the pressure that pushes electrons to flow through a wire or other conductor.   Voltage (V)  is measured in units called “volts.” 

5. CURRENT = (think of the flow of water through a pipe) the flow of electrons through conductive materials such as a circuit. Current (I) is measured in units called “amps.” 

6.  RESISTANCE = (think of water being absorbed by a filter as it flows through a pipe) = the opposition to the flow of electric charge.  Resistance (R)is measured in units called “Ohms.”  

7.  Ohm’s Law:    Current = Voltage/Resistance   I = V/R   Amps = Volts/Ohms    Another way to express the relationship between current, voltage, and resistance is to say the following: 

A. The current in a circuit is directly proportional to the applied voltage.   If the Voltage increases the current will increase.   Think of the voltage as the amount of pressure pushing on the current of electrons in the circuit. 

B. The current in a circuit is inversely proportional to the resistance in the circuit.  If the resistance increases the current will decrease. 

Re-draw the chart below in your notes and then fill in the blanks (do not write on this page). 

	I (amps) = current
	V (volts) = voltage
	R (ohms) = resistance

	
	50
	100

	5
	100
	

	10
	
	5


8. Did you know that you can make a magnet out of a battery, wire, and iron nails.  The picture below illustrates how.  The greater the voltage of the battery, the more loops/coils around the iron nails, and the greater the number of nails, the stronger the magnet.  
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Name ________________________________

CAPT Homework

Electricity Review

Read the following information to answer questions number one and two.

A group of students carried out the following investigation.

“Our hypothesis is that the greater the wire diameter used in a toaster, the greater the resistance in the wire.”

1. We took a 4-meter length of wire with a diameter of 0.5 millimeters.

2. We attached the wire to a 3-volt battery and measured the current.

3. Knowing the voltage and current, we calculated the resistance in the wire.

4. We repeated the same steps with wires of increased diameter.

5. We organized our data in the table below:

[image: image2.png]Diameter of Wire Measured Calculated
(millimeters) Current (milliamps) | Resistance (ohms)
0.5 10 300.0
1.0 40 75.0
i) 80 37.5
2.0 100 30.0
2.9 250 12.0





_____ 1. To be certain that data in the table are correct, you will have to_____________.

A. go online and seek additional information

    
B. ask for your teacher’s opinion

    
C. repeat the experiment as described

    
D. repeat the experiment with different variables
_____ 2.  The hypothesis that the student’s made:

A.  Is supported by the data

B. Is not supported by the data

C. Insufficient data to determine if hypothesis is correct

_____ 3. A student coils a bare copper wire around a metal rod and attaches the ends of the wire to an ammeter. He quickly moves a magnet past the coil and notes the resulting current. How could the student alter this apparatus to create a larger current?


A. Use thinner wire


B. Use insulated wire


C. Increase the length of the rod that is used


D. Increase the number of times the wire is coiled around the rod

A group of students was studying simple electromagnets. They carried out the following experiment.
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1.  Take a nail and wrap a 10-cm wire around the nail five times.

2.  Connect both ends of the wire to a 1.5-volt battery.

3.  Measure how many paper clips can be lifted by the end of the nail. 

4.  Repeat for three trials.

5.  Repeat steps 1-4 using the same wire and increasing the number of loops of wire   

     around the nail by five.

[image: image4.png]Number of Paper Clips Lifted

Number of Loops of Wire | Trial 1 Trial 2 Trial 3 | Average |
[+ 4 2 3 3.0
10 4 5 5 4.7
15 7 5 6 6.0





_____ 4. Which of the following would most improve the design of the experiment?

A.  Replace the nail with a wood pencil.

B.  Increase the length of the wire as the number of loops is increased.

C.  Keep the number of paper clips lifted constant in the experiment.

D.  Increase the number of loops of wire beyond fifteen.

_____ 5. Which graph correctly displays the results of the electromagnet experiment described above?[image: image5.png]Average
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Use the picture below to answer the next question.

The picture below shows a turbine generator used to produce electricity at a geothermal power plant.

[image: image6.png]Geothermal Power Plant

Condensor
Key

[]steam
£l water





______ 6. Electricity is produced by using steam to____________.


A. heat the turbine generators


B. spin the turbine generators


C. reduce friction in the turbine generators


D. reduce emissions from the turbine generators
