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Deliverable B Template
To expedite the approval process, please make sure you can answer “yes” to the following questions:
· Are your Deliverable B components (open text, assessments, media, and other instructional resources) organized in a manner that another school or instructor could easily take them and incorporate them into their learning management system?
· Does the information in your Deliverable B documents align with your Deliverable A outlines? If you make changes once you get into Deliverable B, please make the appropriate changes to your Deliverable A documents.
· Does your open text section include enough copyright-free content to provide students with information regarding the key concepts? The open text should not be a lesson plan, but does not need to be as detailed as a textbook. It should guide students through the module concepts with elements such as your original content, activities and assessments, and hyperlinks to additional content and activities that may be proprietary (see example Open Text).
· Are your objectives measurable? For example, the word “understand” is hard to measure so instead of saying “The student will understand CNC programing” the objective should have an action verb and say “The student will demonstrate correct use of G-codes…” or “The student will write a CNC program…” (see attached handout on writing objectives).
· Do your learning activities and assessments align with the stated objectives? Is it clear that each objective is being learned and assessed somewhere in the content?
· Do your learning activities and assessments offer students a variety of ways to demonstrate what they have learned (i.e. tests, discussion prompts, projects, portfolios, hands-on activities, etc.)? 
· If you already teach this course face-to-face, is the same content covered in your online course (just in a different format)? Sometimes it is easier to think of how you would teach a face-to-face class (one class from start to finish). Then think of how you can complete those same tasks in an online classroom. So if you start a class with a problem on the board, provide a problem to start each module in your online course. You could even provide a demonstration of how to solve the problem later in the module.
· Do your Deliverable B components present the content in a variety of ways to appeal to different types of learners (e.g. presentation, voice recordings, video demonstration, screen shots, etc.)?
· Did you provide a way for learners to practice the skills and knowledge within the content (student recorded demonstration, practice equations, blueprint writing/programming)?
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Goal
The goal of this module is to provide the learner with necessary skills to demonstrate an understanding of series and parallel circuits, interpret Kirchhoff’s Law, and calculate current and voltage.
Objectives
Learner will be able to:
· Calculate total Resistance, Current and Voltage throughout a series circuit.
· Illustrate and use the voltage divider rule in a series circuit.
· Apply Kirchhoff’s Voltage Law (KVL) to series and parallel circuits.
· Illustrate an understanding of parallel circuits by analyzing circuit diagrams. 
· Demonstrate the application of the current divider rule.
· Apply Kirchhoff’s Current Law (KCL) to series and parallel circuits.

Orienting Questions  
· What is a series circuit?
· What is the voltage divider rule, and how does it pertain to an electrical circuit?
· What is Kirchhoff’s Voltage Law?
· What is a parallel circuit?
· What is the current divider rule, and how does it apply to an electrical circuit?
· What is Kirchhoff’s Current Law?
INTRODUCTION
Resistive circuits have two basic forms:  series and parallel.  In this module, we will discuss the formation and analysis of these two types of circuits.  This module also covers Kirchhoff’s Voltage and Current Laws, which will be required for analysis of these circuits.
4.1 SERIES CIRCUITS
Resistive circuits with only one path for current flow are called series circuits.  In this section, we will cover how to determine resistance, current, and voltage values for these circuits.
4.1.1 SERIES CIRCUITS:  RESISTANCE
In a series circuit, resistors are connected end-to-end (like a string of resistors).  Imagine several resistors connected in this fashion:  electrically speaking, the resistors act as one large resistor instead of several small ones.  This means that the total resistance of a series circuit is equal to the sum of the individual resistances.

Equation for Calculating Total Resistance for 3 or more resistors in Series












EXAMPLE 1
Calculate the total resistance in Figure 4.1.

The formula above tells us that…



…substitute the given values…
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  Complete the following activities                                                         before proceeding to the next section	Comment by Kristin K Frady: Great job providing an example and then activities that are similar for students to complete – this is truly a UDL standard because you are demonstrating the learning for the students and then giving them an opportunity to try it themselves



4.1.1 TEST YOUR SKILLS

Figure 4.2 – Test Series Resistive Circuit (by Farhad Mohajer – Multisim)


Determine the total resistance in Figure 4.2.
1. RT = __________

	


4.1.2 SERIES CIRCUITS:  CURRENT
Since there is only one path for current in a series circuit, all points in the circuit have the same current level.  Every point in the circuit feels the full value of the current (i.e. total current).
Once the total resistance has been found for the circuit, we can simply use Ohm’s Law to determine the current.

Since the current at each point of the circuit is the same as the total current, each resistor’s individual current is equal to the total current in a series circuit.



EXAMPLE 2
Calculate the total current in Figure 4.3.Figure 4.3 – Example Series Current Circuit (by Farhad Mohajer – Multisim)


First, find the total resistance.



Now, simply substitute this value into Ohm’s Law to find the total current.
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  Complete the following activities                                                         before proceeding to the next section.


4.1.2 TEST YOUR SKILLS
Figure 4.4 – Test Series Current Circuit (by Farhad Mohajer – Multisim)


Calculate the total resistance and current in Figure 4.4.
1. RT = __________

2. IT = __________


Answer is at the end of the module.

4.1.3 series circuits:  voltage 
Just as Ohm’s Law can be used to find the total current in a series circuit; it also can be used to determine the individual voltage drop (the amount of voltage that can be measured across the resistor).
Ohm’s Law tells us that the voltage is equivalent to the current multiplied by the resistance; so, for an individual resistor, the voltage drop is equal to the current through the resistor multiplied by the value of the resistor.

Since the current in a series circuit is constant, we can substitute the total current (IT) for the resistor current (IR).


EXAMPLE 3
Determine the voltage drop for R3 in Figure 4.5.Figure 4.5 – Example Series Voltage Circuit (by Farhad Mohajer – Multisim)


First, we must find the total resistance and current.




Now, we can use the formula above to find the voltage drop.
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  Complete the following activities                                                         before proceeding to the next section.

4.1.3 TEST YOUR SKILLS
Figure 4.6 – Test Series Voltage Circuit (by Farhad Mohajer – Multisim)


Calculate the voltage drop for each resistor in Figure 4.6.
1. VR1 = __________

2. VR2 = __________

3. VR3 = __________


Answer is at the end of the module.

LEARNING OBJECT 
[bookmark: _GoBack]Click on the Hyperlink to Review Learning Object:    Voltage Drops in a Series Circuit

4.2 KIRCHHOFF’S VOLTAGE LAW AND THE VOLTAGE DIVIDER RULE
In series circuits, Kirchhoff’s Voltage Law can be used to determine the individual voltage drops, or to find the total source voltage when the individual drops are known.  Another useful tool in finding these individual voltages is the voltage divider rule.  These two topics are discussed in this section.
4.2.1 KIRCHHOFF’S VOLTAGE LAW
Kirchhoff’s Voltage Law (KVL) is a fundamental law of electronic circuits that states the algebraic sum of the voltage drops in a closed loop is equal to zero.  While this version of the law will be useful in later modules, the circuits we are studying in this module allow us to simplify the law.  If there is only one source for the circuit, we can rearrange the law to state the sum of the individual voltage drops in a series circuit is equal to the total source voltage.


EXAMPLE 4
If the total current is 200 mA, what value will the voltmeter read in Figure 4.7?Figure 4.7 – Example KVL Circuit (by Farhad Mohajer – Multisim)


The meter is reading the total voltage, which KVL tells us is equal to the sum of the voltage drops in the circuit.  Since we know the total current, we can use it to find the individual voltage drops.




Now that we know the individual drops, we can add them to determine the total voltage.
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  Complete the following activities                                                         before proceeding to the next section.

4.2.1 TEST YOUR SKILLS
Figure 4.8 – Test KVL Circuit (by Farhad Mohajer – Multisim)



Determine the unknown voltage drop in Figure 4.8.
1. VR3 = __________



Answer is at the end of the module.

4.2.2 VOLTAGE DIVIDER RULE
A series circuit is always a voltage divider, meaning the voltage is divided amongst the series resistances.  The total voltage drop around any closed series path divides amongst the resistors in direct proportion to the resistance values.  For example, if a resistor’s value is one third of the total resistance, one third of the total voltage will be dropped across the resistor.
By manipulating some basic formulas, we can obtain a voltage divider formula that can be used to solve for any of the individual voltage drops.  Assume that VX is the voltage across any resistor, and that RX is the resistance value of the same resistor.
First, we know the voltage drop across a resistor is equal to the total current multiplied by the resistance.

Now, we know that the total current is equal to the total voltage divided by the total resistance.

If we rearrange this equation, we get the voltage divider formula.  This formula shows the voltage drop across a resistor is equal to the total voltage multiplied by the ratio of the individual resistance to the total resistance.



VX is the voltage across any resistor 
RX is the resistance value of the same resistor 









EXAMPLE 5
Calculate the voltage drops for R1 and R2.Figure 4.9 – Example Voltage Divider Circuit (by Farhad Mohajer – Multisim)


Since we have the total voltage and the individual resistance values, we only need the total resistance to use the voltage divider formula.


Now we can plug the values into the voltage divider formula to find the voltage drops.
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  Complete the following activities                                                         before proceeding to the next section.

[image: video-icon by Farmeral - a button I made for choosing video download]NOTE:	When you see the following movie icon, there is a video to be watched. Click on the hyperlink to access the video.
Click the video icon to view a video about Voltage Dividers


The transcript for this video is available below:
“Voltage Dividers
You remember I said that a series circuit could be considered a voltage divider? If I take a source voltage connect it to one resistor another resistor and then the return, we will call this R1, we will call this R2 this is a simple series circuit with two resistors, you know how to find the total resistance of that circuit and you know how to find the total current in that circuit and then the voltage drop. If I take this circuit and right here between our R1 and R2 I create what I call a tap, and this is going to be my V out for my voltage divider .Basically, V out is going to equal the voltage drop across the R2, all we have to do is calculate the voltage drop across the R2 and that will equal V out for this voltage divider. Here is a nice schematic representation of a voltage divider, you will notice that R1, R2 , V out, V in and you will notice here at the bottom, here is the formula for a voltage divider. V out here, is equal to  resist R 2 divided by resistor R one, plus R 2, times V in. Now, I want you to pay close attention to R 2 divided by R 1 plus R2, this will always be a fraction. You are taking R1 plus R2, that is going to be the total resistance of this voltage divider and you are going to be dividing it into R2 , which will always be a smaller number than the total resistance obviously, so this will always give you  your fraction. Then you are going to multiply by this fraction by the source voltage, so in effect what I am looking for is what percentage of the input voltage is dropped across R2 that is what I will be reading at V out. So let’s work an example: let’s take a ten volt source, we will connect it to two resistors, and we are going to make this easy, we are going to make both of these resistors the same value. I am going to create me a tap right here, just a piece of wire coming out, this will be the out, now you should know by now that looking at this circuit with a ten volt source and two equal value resistors, you should know that each of these resistors is going to drop five volts. Equal value resistors is going to divide the ten volts evenly, so you should know that V out should equal five volts because that is the voltage drop across this one K resistor. 
OK we are going to use the formula to work this, the formula, the voltage formula is V out is going to equal R2 divided by R1 plus R2, multiplied by V in. Of course, that is V in, this is R1 and this is R2. R2 is one thousand divided by R1 plus R2, that is one thousand plus one thousand multiplied by ten. One thousand divided one K plus one K is two thousand times ten, one thousand divided by two thousand equals one half then I am going one half times ten equals five, so V out equal’s five volts. I can use the voltage divider formula for any number of resistors in series, let’s say that “ I have one resistor, two resistors, three resistors, four resistors in series, this would be R1, R2, R3 and R4. That’s say I wanted V out across R4, then the formula would be V out is going to equal R4 divided by R1 plus R2 plus R3 plus R4 and then all of this will be multiplied by V in. Now I can use this formula to find the voltage drop across any series resistors. So let’s say I have circuit, that looks like that, of course that is V in, that is R1, R2 , R3, R4, I want to calculate just voltage drop across R2, then I can simply go V out would equal R2 divided by a total resistance of the circuit  multiplied by V in, now remember what I said earlier, when I take R2 divided by RT, I am taking this resistance divided by total resistance of the circuit that is R1 plus R2 plus R3, plus R4 that is always give me a fraction because what I am looking for is what percentage of the voltage is dropped across R2, so by going R2 divided RT that will give me the fraction, what percentage, I will multiple that by the input voltage and that will give me  what percentage of the input voltage has dropped across V out or in this case, R2. And that is the voltage divider formula. ”

4.2.2 TEST YOUR SKILLS
Figure 4.10 – Test Voltage Divider Circuit (by Farhad Mohajer – Multisim)

Calculate the voltage drop across each resistor in Figure 4.10.
1. VR1 = __________

2. VR2 = __________

3. VR3 = __________


Answer is at the end of the module.

4.3 PARALLEL CIRCUITS
Until now, we have only looked at circuits with a single current path.  A circuit can also be connected in parallel, meaning there is more than one path in which current may flow.  Parallel circuits are circuits with multiple current paths between the same two points.  In this section, we will discuss how Ohm’s Law applies to these circuits.
4.3.1 PARALLEL CIRCUITS:  RESISTANCE
If we think about the formula used to find resistance (see Figure 4.11), we can make some observations concerning parallel resistors.Figure 4.11 – Resistance Formula (by George Watson, Univ. of Delaware)

When resistors are connected in parallel, meaning between the same two points, it’s as if they are connected side-by-side.  If we think of several resistors connected in this fashion, they can be analyzed as if all of them added to one wide resistor.  According to the formula, the area of a resistor is inversely proportional to its resistance value; therefore, we can conclude that this wide resistor would have a lower resistance value than the individual resistors we started with.
The formula for calculating resistance in a parallel circuit, which backs up our conclusion, is as follows:

Equation for Calculating Total Resistance for 3 or more resistors in Parallel 






A simplistic way to look at parallel resistances is that the total resistance will always be less than the smallest individual resistance in the parallel part of the circuit.

EXAMPLE 6
Determine the total resistance in Figure 4.12.Figure 4.12 – Example Parallel Resistance Circuit (by Farhad Mohajer – Multisim)

We can use the formula for total parallel resistance to find the answer.
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  Complete the following activities                                                         before proceeding to the next section.


4.3.1 TEST YOUR SKILLS
Figure 4.13 – Test Parallel Resistance Circuit (by Farhad Mohajer – Multisim)

Calculate the total resistance in Figure 4.13.

1. RT = __________


LEARNING OBJECT 
Click on the Hyperlink to Review Learning Object:  Total Resistance in a DC Parallel Circuit

4.3.2 PARALLEL CIRCUITS:  VOLTAGE
Each current path in a parallel circuit is called a branch.  Each branch in a parallel circuit has the same voltage dropped across it.  To show this, consider Figure 4.14.Figure 4.14 – Parallel Voltage (by Farhad Mohajer – Multisim)Figure 4.1 – Example Series Resistive Circuit (by Farhad Mohajer – Multisim)


As you can see, points A, B, C, and D are all connected to the positive terminal of the voltage source; and, points E, F, G, and H are all connected to the negative terminal.  If we think of each of these points as having a separate wire leading back to the terminals, we see that each resistor is connected across the voltage source.
EXAMPLE 7
What is the voltage drop across each resistor in Figure 4.15?Figure 4.15 – Example Parallel Voltage Circuit (by Farhad Mohajer – Multisim)

This circuit looks complicated, but is actually a simple parallel circuit.  At first glance, it is obvious that R1, R2, and R5 are in parallel across the source voltage; however, R3 and R4 can be confusing because of the way they are drawn.
Upon further investigation, we see that R3 and R4 both have one side connected to the positive terminal of V1 and one side connected to the negative terminal of V1.  This tells us they are also in parallel across the source voltage.
Since we now know all five resistors are in parallel—and that all branches have the same voltage drop—the voltage drop for each resistor is the source voltage.
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  Complete the following activities                                                         before proceeding to the next section.

4.3.2 TEST YOUR SKILLS
If the voltmeter in Figure 4.16 reads 240V, find the following values.Figure 4.16 – Test Parallel Voltage Circuit (by Farhad Mohajer – Multisim)


1. VR1 = __________

2. VR2 = __________

3. VT = __________


Answer is at the end of the module.

4.4 kirchhoff’s current law and the current divider rule
Just as Kirchhoff’s Voltage Law and the Voltage Divider Rule help to analyze series circuits, Kirchhoff’s Current Law and the Current Divider Rule can help to analyze parallel circuits.  These two ideas are useful when trying to determine the current through individual resistors in the branches of a parallel circuit.
4.4.1 kirchhoff’s current law
Kirchhoff’s Current Law (KCL) states that the sum of the current into a node is equivalent to the sum of the current out of that same node.  A node is a junction of two or more circuit components.  In parallel circuits, the nodes are the places that the parallel branches are connected to each other.Figure 4.17 – Kirchhoff’s Current Law (by inductiveload)

Figure 4.17 illustrates KCL.  The sum of the two currents flowing into the node (I1 and I2) is equal to the sum of the two currents flowing out of the node (I3 and I4).
KCL can also be restated as the algebraic sum of the currents at a node is equal to zero.  This works the same as the other statement because the currents flowing into the node are given a positive sign, and currents flowing out of the node are given a negative sign.Figure 4.18 – KCL Clarification (by Farhad Mohajer – Microsoft Word)

EXAMPLE 8
Determine the current through R2 in Figure 4.19.Figure 4.19 – Example KCL Circuit (by Farhad Mohajer – Multisim & Microsoft Word)

First, we must analyze the circuit and the current involved.  The total current of the circuit is 100mA.  There are three parallel branches connected across the source.  We know two of these three branch currents.  We can use KCL to determine the third.  KCL tells us that the current into a node equal the currents out of the node.  In this case,


By solving for I2, we can solve for the remaining current.
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  Complete the following activity 
before proceeding to the next section.


4.4.1 TEST YOUR SKILLS

Figure 4.20 – Test KCL Circuit (by Farhad Mohajer – Multisim)


If ammeter U1 reads 10mA, ammeter U2 reads 3mA, and ammeter U4 reads 2mA, determine the readings for ammeters U3 and U5.

1. U3 = __________

2. U5 = __________

Answer is at the end of the module.

4.4.2 current divider rule
All parallel circuits act as a current divider because the current entering a node divides into several individual branch currents.  The current is divided amongst the parallel branches in inverse proportion to the resistance values of each branch.  For example, if a branch has twice the resistance of another branch, it will have half the current of the other branch.
Just as we did with the voltage divider rule, we can rearrange some basic equations using Ohm’s Law to obtain a formula that solves for individual branch currents.  Let’s assume that x is the number of a particular resistor; so, IX is the current through that resistor.
First, we know that the current through a resistor is equal to the voltage across the resistor divided by its resistance value.

Now, we know that the source voltage, VT, is equal to the total current multiplied by the total parallel resistance.

Rearranging this equation gives us the current divider formula.  This formula shows us that the current through any parallel branch is equal to the total current multiplied by the ratio of the total resistance to the branch resistance.


 Rx is any Resistor in the Parallel circuit, 
is the total current, 
RT is the total Resistance, and 
Ix is the current thru Rx.






EXAMPLE 9
Determine the current through each resistor if the total current is 20mA.Figure 4.21 – Example Current Divider Circuit (by Farhad Mohajer – Multisim)

First, we must determine the total parallel resistance.



Now, since we know the total current and the total resistance, we can use the current divider formula to find the individual branch currents.




We can check our answers using Kirchhoff’s Current Law.  We know that these individual branch currents must add up to the total current.  As you can see below, our answers are supported by KCL.
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  Complete the following activities                                                         before proceeding to the next section.


4.4.2 TEST YOUR SKILLS
Determine the following currents in Figure 4.22.Figure 4.22 – Test Current Divider Circuit (by Farhad Mohajer – Multisim)

1. IT = __________

2. IR1 = __________

3. IR2 = __________

4. IR3 = __________



Answer is at the end of the module.


MAJOR CONCEPTS 
KEY CONCEPTS	Comment by Kristin K Frady: Great job on the summary – this is a huge module with lots of information and you did a great job of boiling it back down to the key learning points
· Circuits with only one path for current are called series circuits.  Circuits with multiple current paths are called parallel circuits.
· Series circuits can be used as voltage dividers.  Parallel circuits can be used as current dividers.
· Kirchhoff’s Voltage Law can be used to find the individual voltage drops of a series circuit.  KVL states that the sum of the individual voltage drops in a series circuit is equal to the total source voltage of the circuit.
· Kirchhoff’s Current Law can be used to find the individual branch currents of a parallel circuit.  KCL states that the sum of the individual branch currents in a parallel circuit is equal to the total current of the circuit.
· The voltages in a series circuit “divide” in proportion to the resistances in the circuit.
· The currents in a parallel circuit “divide” in inverse proportion to the resistances of the branches of the circuit.

KEY TERMS GLOSSARY
Series circuit:	a circuit with only one current path
Total resistance:	the amount of resistance felt at the voltage source
Total current:	the amount of current emitted by the voltage source
Voltage drop:	the voltage measured across a component
Kirchhoff’s Voltage Law:	the sum of the voltage drops in a closed loop is equal to zero; the sum of the individual voltage drops is equal to the source voltage
Voltage divider:	a series circuit used to split the voltage amongst several resistors
Parallel circuit:	a circuit with multiple current paths
Branch:	a current path in a parallel circuit
Kirchhoff’s Current Law:	the sum of the currents entering and leaving a node is equal to zero; the sum of the currents entering a node is equal to the sum of the currents leaving that node
Node:	a junction of two or more circuit components
Current divider:	a parallel circuit used to split the current amongst several branches

KEY TERMS CROSSWORD PUZZLE	Comment by Kristin K Frady: Good idea to add this tool!
[image: ]ACROSS
3.	A current path in a parallel circuit
4.	A series circuit used to split the voltage amongst several resistors
6.	Sum of the voltage drops in a loop equals the total voltage
8.	A parallel circuit used to split the current amongst several branches
10.	The resistance felt at the voltage source
11.	The current emitted by the voltage source

DOWN
1.	Sum of the currents entering a node is equal to the sum of the currents leaving that node
2.	A circuit with multiple current paths
5.	The voltage measured across a component
7.	A circuit with only one current path
9.	A junction of two or more circuit components

[image: ]SOLUTION


LABS 	Comment by Kristin K Frady: Nice job with the labs – would adding a few pictures of the steps that students are to complete in the lab of the breadboard, multimeter, resistors, etc… be helpful to the students completing this lab?  Or to other instructors who might be using this lab in the future?
SERIES CIRCUITS 
Purpose:	The purpose of this lab is to practice building a series circuit on a breadboard, calculating values of a series circuit, and measuring the values in a series circuit using a multimeter.
Materials:	breadboard, power supply, multimeter, various resistors (one each 1kΩ, 560Ω, 220Ω, 150Ω, 680Ω, and 330Ω)
Table 4.23 – Series Lab Table (by Jarrett Jordan – Microsoft Word)

1. Measure and record the actual resistance values of the resistors in Table 4.23.

2. Using the measured resistance values, calculate the rest of the values in Table 4.23.

3. Build the circuit in Figure 4.24 on a breadboard.

4. Using a multimeter, measure the values to complete Table 4.23.Figure 4.24 – Series Lab Circuit (by Farhad Mohajer – Multisim)


5. Compare the calculated values with the measured circuit values.  Are the two sets of values consistent with each other?  If not, what are some possible reasons for the difference?

PARALLEL CIRCUITS 
Purpose:	The purpose of this lab is to demonstrate that resistance decreases as parallel resistors are added, and to calculate and measure resistance and current in parallel circuits.
Materials:	breadboard, power supply, multimeter, various resistors (one each 3.3kΩ, 4.7kΩ, 6.8kΩ, and 10kΩ)

1. Measure and record the values of the resistors in Table 4.25.  Calculate the total resistance of the parallel combinations indicated in the table.

2. Connect the resistors in parallel, then measure and record the total resistance of the circuit as additional resistors are added, as indicated in Table 4.25.
Table 4.25 – Parallel Lab Resistance Table (by Farhad Mohajer – Microsoft Word)

3. Complete the circuit by connecting the power supply and the multimeter (set to measure amperage) as shown in Figure 4.26.  Measure and record the total current with all four resistors connected in Table 4.27.Figure 4.26 – Parallel Lab Circuit (by Farhad Mohajer – Multisim)


4. Using the total voltage, total current, and the total and individual resistance values, calculate the branch currents using both Ohm’s Law and the Current Divider Rule.  Record these values in Table 4.27.

5. Do your calculations using the two methods agree with each other?  If not, what are some possible reasons they do not?

6. Kirchhoff’s Current Law tells us that the sum of these branch currents is equal to the total current.  Do your calculations agree with KCL?  If not, what are some possible reasons they do not?
Table 4.27 – Parallel Lab Current Table (by Farhad Mohajer – Microsoft Word)




ASSESSMENT
MODULE ASSESSMENT
True or False:  Read the following questions and determine whether the statement is true or false.
1. In a series circuit, the current is the same at every point in the circuit.

2. If 4.7kΩ, 2.2kΩ, and 1kΩ resistors are connected in parallel, the total resistance of the circuit is 7.9kΩ.

3. Kirchhoff’s Voltage Law states that the sum of the voltage drops around a closed loop is equal to zero.

4. The total resistance of four resistors in parallel is always less than the smallest resistance.

5. Kirchhoff’s Current Law states that the sum of the currents entering a junction equals the sum of the currents leaving the junction.

6. If three resistors are connected in parallel across a 12V source, each resistor drops 4V.

7. According to Kirchhoff’s Voltage Law, the sum of the individual voltage drops is less than the source voltage.

8. The total resistance of three resistors in parallel is equal to the sum of the three values.

Multiple Choice:  Read the following questions or statements and select the best answer.
9. Two resistors are in series across a 12V source.  If both resistors are 470Ω, what is the voltage drop of each resistor?
a) 12V
b) 6V
c) 3V
d) cannot be determined with information given

10. Three series resistors are connected across a 60V source.  If VR1 = 19V and VR2 = 14.3V, what is the voltage drop across the third resistor?
a) 19V
Figure 4.28 – Assessment Series Circuit (by Farhad Mohajer – Multisim)

b) 45.7V
c) 26.7V
d) 14.3V

11. Calculate VT in Figure 4.28 if VR1 is 10V.
a) 30V
b) 10V
c) 14.7V
d) 4.7V

12. If VR1 is 20V in Figure 4.28, what is the total current?
a) 6.85mA
b) 4.26mA
c) 5.98mA
d) 3.05mA

13. The voltage drop across any resistor or combination of resistors in a series circuit equals:
a) the product of the circuit current times the resistance value
b) the ratio of the resistance values times the source voltage
c) both
d) neither

14. If a 4.7kΩ resistor, a 5.6kΩ resistor, and a 10kΩ resistor are connected in series, which resistor drops the most voltage?
a) 10kΩ
b) 5.6kΩ
c) 4.7kΩ
d) cannot be determined from information given

15. A two-branch parallel circuit has the following values:  R1 = 1200Ω, IT = 5mA, IR2 = 2mA.  Find VR1.
a) 18V
b) 6V
c) 2.4V
d) 3.6V

16. In a three-branch parallel circuit, R1 = 1.2MΩ, R2 = 1MΩ, and RT = 0.5MΩ.  Calculate the resistance of R3.
a) 6MΩ
b) 2MΩ
c) 7.7MΩ
d) 1.7MΩ

17. As additional branch resistors are connected in a parallel circuit, ___________.
a) IT decreases and RT decreases
b) IT increases and RT increases
c) IT decreases and RT increases
d) IT increases and RT decreases

18. If a 2.2kΩ resistor, a 10kΩ resistor, and a 1.2kΩ resistor are connected in parallel, the total resistance equals __________.
a) 2.27kΩ
b) 13.4kΩ
c) 1.2kΩ
d) 721Ω

19. The current through any branch of a parallel circuit __________.
a) depends upon the power rating of the resistor
b) only depends upon the circuit voltage
c) is directly proportional to the branch resistance
d) is inversely proportional to the branch resistance

20. If a 4.7kΩ resistor, a 3.3kΩ resistor, and a 5.43kΩ resistor are connected in parallel across a 50V source, what is the current through the 5.43kΩ resistor?
a) 9.21mA
b) 15.15mA
c) 4.72mA
d) 10.64mA



test your skills answer key
	4.1.1
	4.1.2
	4.1.3
	4.2.1
	4.2.2

	
1.  280Ω
	
1.  500Ω
2.  30mA
	
1.  1.25V
2.  2.5V
3.  6.25V
	
1.  20V
	
1.  2V
2.  4.4V
3.  13.6V

	4.3.1
	4.3.2
	4.4.1
	4.4.2
	

	
1.  100Ω
	
1.  240V
2.  240V
3.  240V
	
1.  7mA
2.  5mA
	
1.  800mA
2.  500mA
3.  200mA
4.  100mA

	









module assessment answer key

	True or False
	Multiple Choice

	1. T
2. F
3. T
4. T
5. T
6. F
7. F
8. F
	9. b
10. c
11. a
12. b
13. c
14. a
15. c
16. a
17. d
18. d
19. d
20. a




FURTHER STUDY
Click the section on Series and Parallel Circuits from the free textbook
Textbook Webpage: http://wps.prenhall.com/chet_floyd_electfun_8/118/30460/7797848.cw/index.html
 Free textbooks in electronics can be accessed http://www.ibiblio.org/kuphaldt/electricCircuits/ 
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