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DC Series/Parallel Circuits




Goal
The student will be able to use Ohm’s law, voltage divider rule, current divider rule, and Kirchhoff’s voltage and current law to analyze DC series/parallel combination circuits.

Objective
Learner will be able to:

· Identify a series/parallel resistive circuit.
· Calculate total resistance in series/parallel combination circuits.
· Determine the electrical current throughout a circuit.
· Calculate the voltage across each resistor.
 
.
Orienting Questions

· How do you identify a series/parallel circuit?
· How do you determine total resistance in series/parallel circuits?
· How to analyze and apply a Wheatstone bridge?
· How can one determine currents and voltages in Multisource DC circuits?  

Introduction                                                 [image: C:\Users\mohajer_f\Pictures\assist pictures\Electronic_circuit.jpg]
Electronic circuits rarely consist of only series or parallel elements—most consist of both and are known as series-parallel circuits.  Some of these circuits may even contain more than one voltage source.
In this module, we will discuss ways to identify, simplify, and analyze these complex circuits.
5.1 What is a series-parallel resistive circuit?
A series-parallel circuit is any circuit containing both series and parallel current paths.  It is important to be able to determine the relationships of components in a circuit in terms of series and parallel current paths.
5.1.1 IDENTIFYING SERIES-PARALLEL RELATIONSHIPS
Figure 5.1 shows a simple example of a series-parallel circuit.Figure 5.1 – Basic Series Parallel Circuit (by F. Mohajer – Multisim)

When current flows out of the negative terminal of voltage source, it comes to a node.  Current splits and flows through both R2 and R3 before coming back together at another node.  Therefore, this part of the circuit is parallel.
The current then flows only through R1 before returning to the positive terminal of the voltage source.  Therefore, this part of the circuit is series.
It can be determined that the parallel combination of R2 and R3 is in series with R1.
Not all circuits can be identified as easily as this example, but the process is the same.  If you follow the path of the current, you can determine which parts of a circuit are series and which parts are parallel.


EXAMPLE 1
Which resistors in Figure 5.2 are series and which are parallel?Figure 5.2 – Example Series Parallel Circuit (by F. Mohajer – Multisim)

R3 and R4 are in series with each other; however, the series combination of R3 and R4 is in parallel with R5.
R1 and R2 are in series with each other; however, the series combination of R1 and R2 is in series with the series-parallel combination of R3, R4, and R5.
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  Complete the following activities                                                         before proceeding to the next section

5.1 TEST YOUR SKILLS
Using Figure 5.3, determine whether the following resistor combinations are series, parallel, or series-parallel.Figure 5.3 – Test Series Parallel Circuit (by F. Mohajer – Multisim)


1. R1 & R2 ______________

2. R4 & R5 ______________

3. R7, R8, & R9 __________

4. R1, R2, & R3 __________

5. R4, R5, & R6 __________

6. R7 & R8 ______________

Answer is at the end of the module.

5.2 Series-parallel circuit analysis
Once the circuit has been reduced into its series and parallel components, Ohm’s Law, Kirchhoff’s Law, and the voltage- and current-divider formulas can be used to analyze the circuit.

5.2.1 DEterming total resistance
In the previous modules, we discussed how to find the total resistance in a series circuit and in a parallel circuit.  By separating a series-parallel circuit into to its simpler series and parallel components, the total resistance can be found in these complex circuits.
If the parallel components are converted into equivalent resistances, the circuit can be reduced to a series-only circuit.  This makes finding the total resistance as simple as adding all the equivalent resistances.

EXAMPLE 2
Determine the total resistance in Figure 5.4.Figure 5.4 – Example Series Parallel Resistance (by F. Mohajer – Multisim)

Using Kirchhoff’s Law, we can find an equivalent resistance for the parallel combination of R2 and R3.



The equivalent resistance is in series with R1, so they can simply be added together to find the total resistance.



By simplifying the circuit into its series and parallel components, converting the parallel components to equivalent resistances, and adding the remaining series resistances, we have found the total resistance in the circuit.

[image: Stop by paulo_tavares - Stop traffic sign]
  Complete the following activities                                                         before proceeding to the next section

In the following video, we are going to watch problem-solving analysis method applied to a parallel-series circuit. This circuit consists of several branches of a normal parallel circuit, And each branch contain multiple resistors connected together in series with one another.
NOTE:	When you see the following movie icon, there is a video to be watched. Click on the movie icon to access the video.
[image: video-icon by Farmeral - a button I made for choosing video download]

“Series-Parallel Circuit Problem “
Let’s look at our Series Parallel Circuit Problem number two, notice we have an eight volt source, we have resistor R1, resistor R2, resistor R3, R4, R5 and R6. I had a question earlier about, this connection, about this connection, and that connection. This is a common symbol or ground symbol, and simply all   this means is, that is connection is connected to that. I drew the circuit like this, what I could have done was, connected these two together, came over and to my voltage source, and then went there, and not had that so that is the same type of  circuit, it is just the way I have it drawn. The first thing I am going to do is, we have to find total resistance, so I am going to ask myself, do I see two resistors in series? Yes. R1 and R2 are in series, I also have R3 and R4 in series, and R5 and R6 are in series. So if I have four ohms plus two ohms, I get six, four plus two is six and four plus two is six. Now, I must redraw the circuit, when I redraw the circuit, it is going to look like this. This six ohms represents R1 and R2 added together in  series, this six ohm represents R3 and R4 added together in series, and this sox ohms represents R5 and R6 added in series, so five and six , three and four, one and two. Now go back and ask myself the question: do I see two resistors in series? And in this case, no, so I go to the second question, do I see two resistors in parallel? And the answer is, yes. (right here). Now these resistors in parallel, I need to use the formula, I can go one over RT equals one over six plus one over six or I could use the formula, R divided by N, where there are two of them, six divide by two is three. If I take six inverse plus six inverse equals and then inverse you will come up with three ohms. I could also go six times six divided by six plus six and that would also give me three ohms. Now that we found the equivalent resistance of this resistance and this resistance we would now redraw the circuit. And redrawing the circuit would look like this, I bring this six ohms over and this six ohms and this six ohms when I combine them I find three ohms, so that is my equivalent  resistance there. Now ask myself, do I see two resistors in series? Well, yes, both of these are in series, so RT is simply, six plus three equal nine. So I get a total resistance of nine ohms. Now I can find total current, by taking eight volts, divided by nine ohms and I come up with point eight, eight, eight amps, and I will round that to point eight, nine amps. Now what do we know about a current in a series circuit? This is obviously a series circuit, current in a series circuit remains the same, so the current will go here, through here, and then into the source. So each of these resistors have point eight nine amps of current flowing through them, I can take and find the voltage drop across the this resistor by taking point eight nine amps times six ohms and that would give me a voltage drop here of five point three volts. The if I take point eight nine amps times  three ohms that would give me a voltage drop of two point six seven volts across this resistor.
OK I am going to a new page, so we can clear this up a little bit, let’s note I am dropping five point three volts across that resistance and I am dropping two point six seven volts across this resistance. So if I come over here, we know that this is dropping five point three volts and this equivalent resistance of three ohms, we found that by taking this six in parallel with that six and we found three. Now the two point six seven volts being dropped across this three ohm equivalent, what do we know about parallel voltage drops? They remain the same.  So that means, that this resistance is dropping two point six seven volts and this resistor is dropping two point six seven volts. I can now find the current through this resistor and the current through that resistor. Ohms Law is voltage divided by resistance, the voltage is two point six seven divided by the resistance of six ohms, and that should give you point four five  amps. So I have point four five amps going to that resistance and I have point four five amps going to that resistance. Now the point four five amps should add up to point eight nine amps the total, which when this current and this current hit this junction they will recombine, based on current law, and I will have point eight nine amps of current  going back to the source. Now back to our original circuit, I know that I have point four five amps going through there and there and I have point eight nine amps going back through our R1 and R2.Now I can use these currents and this resistors value to find the voltage drops. I take point eight nine amps times two ohms, this will be for R1, and that should equal one point seven eight volts. The for VR2, I will take point eight nine amps times four ohms and that will be three point five six volts. So VR1 there and VR2 there, now we will do the same thing for VR3 and VR4 and VR5 and VR6. For VR3, I will take point four five times four and that equal one point eight volts and then for VR4,that would be point four five time two and that would be point nine volts. So the two ohms resistor is going to drop point nine volts and the four ohm resistor is going to drop one point eight volts. Then R6  and R5, two and four same current, this R5 is also going to drop point nine volts and the R6 , which is four ohms, will drop one point eight volts. Now to find the total, or power calculation, we simply need the voltage drop and the current for each resistor. So if I go to PR1, I’ll take the voltage drop across R1 times the current through R1 and I get one point five eight watts. If I take the voltage drop across R2,times the current I get three point one seven watts, and then you can see my answers through the rest of these. Total power, I would take the total voltage, which is eight volts, times the total current and I get seven point one two watts.  We should also be able to add the all of the individual powers together and they should equal the total power. 


5.2 TEST YOUR SKILLS
Figure 5.5 – Test Series Parallel Circuit (by F. Mohajer – Multisim)


Find the total resistance in Figure 5.5.
1. RT = __________


Answer is at the end of the module.



5.2.2 determining total and individual currents
Once the total resistance is found, you can use Ohm’s Law to determine the total current in the circuit.
For example, if the source voltage in Figure 5.4 is determined to be 124V, then the total current in the circuit is:





EXAMPLE 3
Determine the total current in Figure 5.6.

First, we must find the total resistance.  Start by finding an equivalent resistance for the parallel combination of R2 and R3.Figure 5.6 – Example Series Parallel Current (by F. Mohajer – Multisim)




Then, add the remaining series resistances to this equivalent resistance.




Now, simply use Ohm’s Law to find the total current.



Determining the individual currents in the circuit also requires splitting the circuit into its series and parallel components.  We know that series circuits have only one path for current, and the total current flows through each resistance.  We also know that parallel circuits split the current at a node, and that the sum of the branch currents is equal to the total current entering the node.
Using this knowledge, we can determine the current through each resistor in Figure 5.6.  The total current flows through R1 and R4; therefore, the current through R1 and R4 is 100mA.
Determining the current through R2 and R3 requires a little more math, however.  We can determine that the total current flows into the node at R2 and R3, then splits and rejoins on the other side.   The current-divider rule tells us that any branch current is equal to the equivalent resistance of the parallel combination divided by the resistance of that branch, and then multiplied by the current entering the node.





EXAMPLE 4
Determine the current through R3 in Figure 5.7.

First, we must calculate the total resistance of the circuit.Figure 5.7 – Example Series Parallel Branch Current (by F. Mohajer – Multisim)




Then, calculate the total current in the circuit.


Now, we must determine the branch current flowing through R2 and R3.  The total current flows into the node of the parallel part of the circuit.  The equivalent resistance of this parallel combination is 50Ω.


Since R2 and R3 are in series in this branch, this branch current is the current through each resistor.
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  Complete the following activities                                                         before proceeding to the next section

5.2.2 TEST YOUR SKILLS
Figure 5.8 – Test Series Parallel Circuit (by F. Mohajer – Multisim)

Determine the following currents in Figure 5.8.
1. IT = __________

2. IR3 = __________

3. IR5 = __________


Answer is at the end of the module.

5.2.3 determining individual voltage drops
The voltage drop across each resistance is found much the same way as the current through each resistance.  If the individual currents have already been found, we can use Ohm’s law to determine the voltage drop across each component.Figure 5.9 – Basic Series Parallel Circuit (by F. Mohajer – Multisim)

If we choose to find the individual voltage drops before the currents, we need a way to determine the voltages in the series branches.  The voltage-divider rule tells us that voltage drop across a resistor or combination of resistors in series is equivalent to that resistance divided by the total resistance, and then multiplied by the total voltage.  Using this, we can also determine the voltage across the parallel portions by determining the voltage drop across the equivalent resistance of the parallel combination.
Let’s consider the circuit in Figure 5.9.
The first step, as always, is to find the total resistance.


Using the voltage-divider rule, we can now determine the voltage drops across R1 and R4.



The equivalent resistance of the parallel combination of R2 and R3 must be used in the calculation for these two drops.  Since these two resistances are in parallel, the voltage drop across each is the same.


EXAMPLE 5
Determine the voltage drop across R3 in Figure 5.10.
Figure 5.10 – Example Series Parallel Voltage (by F. Mohajer – Multisim)


First, determine the total resistance.


Now, find the voltage drop across the parallel combination of R2 and the equivalent resistance R3 + R4.


Since parallel branches have equal voltage drops, we know that R3 and R4 together drop 4V.  Now, we use the voltage-divider rule again to find the individual drop across R3.
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5.2.3 TEST YOUR SKILLS
Calculate the following voltages in Figure 5.11.Figure 5.11 – Test Series Parallel Circuit (by F. Mohajer – Multisim)



1. VR1 = __________

2. VR4 = __________




Answer is at the end of the module.

5.3 Wheatstone bridge analysis
Figure 5.12 – Wheatstone Bridge (by Svdmolen)

A Wheatstone bridge circuit is most often show as in Figure 5.12, in a diamond configuration with a source voltage applied to each side.  An output voltage is taken between the other two corners.  A simpler way to think of this circuit is as a series-parallel circuit.  R1 and R2 are in series, and RX and R3 are in series.  These two series combinations are in parallel with each other.
Wheatstone bridges can be balanced or unbalanced depending on the application needed.

5.3.1 Balanced wheatstone bridges
A Wheatstone bridge is in the balanced condition when the output voltage is zero.  To balance the bridge, the voltage drops across R1 and RX must be equal; as well as, the voltage drops across R2 and R3 must be equal.
Since the voltage drops across the top and bottom resistor on each side have the same ratio, we can conclude that the resistors have the same ratio using Ohm’s Law.  Since the branches are in series, the currents are equal (IR1 = IR2 and IRX = IR3) and can be cancelled out.




This formula can be manipulated to solve for any unknown resistance if the bridge is to be balanced.
EXAMPLE 6
Find value of R3 needed to balance the Wheatstone bridge circuit.
Figure 5.13 – Example Bridge Circuit (by F. Mohajer – Multisim)


Manipulating the resistor-ratio formula…

We can obtain…
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5.3.1 TEST YOUR SKILLS
Figure 5.14 – Test Balanced Bridge Circuit (by F. Mohajer – Multisim)


In Figure 5.14, determine the value of RC required to balance the bridge circuit.
RC = __________



Answer is at the end of the module.

LEARNING OBJECT 
Click on the Hyperlink to Review Learning Object:   Wheatstone Bridge

Discussion Question: Hhow is a Wheatstone bridge is used in the balanced condition?


5.3.2 unbalanced wheatstone bridges & applications
An unbalanced condition occurs when the output voltage is not zero.  This configuration is often used for precision measurement.
This is done by replacing one of the resistors in the circuit with a transducer.  The transducer will vary its resistance under different measures of force, temperature, or pressure.  If the circuit is balanced at a known value of the transducer, the value at any point can be calculated based on how unbalanced the bridge circuit has become.
A common use of this application is used to precisely measure variance in temperature.  Using a thermistor (a resistor whose value varies with temperature), the bridge circuit can detect slight variations in temperature and alter the output voltage.  This output voltage can then be amplified and used to drive a readout display to show the temperature.
Another common application is the load cell, a transducer that can convert mechanical forces into electrical signals using strain gauges.  Strain gauges change their resistance when an external force acts upon them by either stretching or compressing them.  The bridge circuit in a scale uses a load cell to induce slight changes in output voltage and very accurately measure the weight of items.


EXAMPLE 7
If R1 is a thermistor reading 1.8kΩ at the current temperature, determine the output voltage (VA-B).Figure 5.15 – Example Unbalanced Bridge Circuit (by F. Mohajer – Multisim)


We must find the voltage at A and B using the voltage-divider rule.
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  Complete the following activities                                                         before proceeding to the next section
5.3.2 TEST YOUR SKILLS
Figure 5.16 – Test Unbalanced Bridge Circuit (by F. Mohajer – Multisim)




1. In Figure 5.16, determine the output voltage (VA-B) if R1 is a transducer reading 750Ω.
Vout = __________




Answer is at the end of the module.

5.4 multisource circuit analysis
There are circuits you will encounter with more than one voltage source.  Some of these multisource circuits will have the voltages in series and are fairly simple to analyze.  Other times, the circuit will be much harder to analyze and will require a new method.

5.4.1 voltage sources in series
If a circuit has more than one voltage source that are connected in series, the total voltage for the circuit is the algebraic sum of the voltages.  If the polarities agree, the individual voltages add; and, if the polarities oppose, the individual voltages subtract.

EXAMPLE 8
Find the total voltage in Figure 5.17.Figure 5.17 – Example Series Aiding Voltage (by F. Mohajer – Multisim)

Begin by analyzing the polarities of the voltage sources.  All three sources have the same polarity (they all connect negative terminal to positive terminal), so the voltages will just add around the circuit.



In this setup, the full voltage of 26V would be felt across the lamp.



[image: Stop by paulo_tavares - Stop traffic sign]

  Complete the following activities                                                         before proceeding to the next section


5.4 TEST YOUR SKILLS
Figure 5.18 – Test Series Multisource Circuit (by F. Mohajer – Multisim)


1. In Figure 5.18, find the total voltage.
VT = __________




Answer is at the end of the module.

5.4.2 superposition theorem
When circuits have multiple voltage sources combined with multiple current paths, Superposition Theorem allows us to simplify them for analysis.
The Superposition Theorem states that the total current in a branch of a multiple-source circuit can be found by determining the currents in that branch caused by each individual source.  These individual currents can then be added to find the total current.  This sounds complicated, but there are four simple steps to complete this process. Example 9 walks you through these four simple steps to using the Superposition Theorem. 




EXAMPLE 9
Figure 5.19 – Example Multisource Circuit (by F. Mohajer – Multisim)


Consider the circuit in Figure 5.19.  Follow the steps to find the current through R3.



Figure 5.20 – Simplified Multisource Circuit (by F. Mohajer – Multisim)



Step 1:  Replace all but one source with a short (Figure 5.20).


Figure 5.21 – Math for Multisource Circuit (by F. Mohajer – CC-BY-3.0)


Step 2:  Find the current caused by the
single source by analyzing as a series-parallel circuit (Figure 5.21).


Figure 5.22 – Other Side of Simplified Multisource Circuit (by F. Mohajer – Multisim)


Step 3:  Repeat steps 1 and 2 for the remaining sources (Figure 5.22 and 5.23).



Figure 5.23 – Math for Other Side of Circuit (by F. Mohajer – CC-BY-3.0)








Step 4:  Add all the individual currents to find the total branch current.  This current can then be used to find the voltage drop across the resistor.
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5.4.2 TEST YOUR SKILLS
Figure 5.24 – Test Multisource Circuit (by F. Mohajer – Multisim)

Find the current and voltage drop for R3 in Figure 5.24.
1. IR3 = __________

2. VR3 = __________



Answer is at the end of the module.

LEARNING OBJECT 
Click on the Hyperlink to Review Learning Object:   The Superposition  Theorem

Discussion Question: Why the superposition theorem is used?

Major Concepts 
KEY CONCEPTS
· Electronic circuits are not always only series or parallel.  Often, these circuits contain both series and parallel elements.
· Series-parallel circuits can be broken down and analyzed by replacing the parallel resistances with an equivalent resistance.
· The current-divider and voltage-divider rules are useful in finding the current through and voltage drops across individual resistors in series-parallel circuits.
· Wheatstone Bridges are a specialized type of series-parallel circuit mainly used for precision measurement.
· Electronic circuits can contain more than one voltage source.  If there is more than one path for current and voltage, the Superposition Theorem can be used to analyze the circuit.

KEY TERMS GLOSSARY
Series-parallel circuit:	circuit containing both series and parallel elements
Equivalent resistance:	used to represent a complex combination of resistors to simplify analysis
Current-divider rule:	used to determine the current flowing in individual resistors in a complex circuit
Voltage-divider rule:	used to determine the voltage drop across individual resistors in a complex circuit
Wheatstone bridge:	specialized series-parallel circuit used in precision measurement
Balanced Condition:	condition in which the output voltage of a bridge is zero
Unbalanced Condition:	condition in which the output voltage of a bridge is not zero
Transducer:	resistor that changes its value depending on an external force, pressure, temperature, etc.
Thermistor:	transducer that changes its value based on minute changes in temperature
Load cell:	common type of bridge circuit used to measure the weight of objects with precision
Strain gauge:	transducer that changes its value based on an external force stretching or compressing it
Multisource circuit:	circuit with more than one voltage source
Superposition Theorem:	used to simplify multisource circuits with more than one path for current and voltage
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ACROSS
5.	Resistor that can change value dependent upon an external force, pressure, or temperature

6.	Condition in which output voltage of a bridge circuit is zero

7.	Used to find voltage drops across individual resistors in complex circuits

9.	Complex circuit consisting of series and parallel elements

10.	Transducer that changes its value dependent upon temperature

11.	Bridge circuit used for precision weight measurement

12.	Used to simplify multisource circuits with multiple paths for current and voltage

13.	Used to represent complex combinations of resistors during circuit analysis




DOWN
1. condition in which output voltage of a bridge circuit is not zero

2. transducer that changes value based on an external force stretching or compressing it

3. specialized type of series-parallel circuit used for precision measurement

4. used to find current flow through individual resistors in complex circuits

8. circuit with more than one voltage source
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Labs
SERIES-PARALLEL COMBINATION CIRCUITS
Purpose:	The purpose of this lab is to use the concept of equivalent circuits to simplify series-parallel circuits, compute the currents and voltages, and confirm these calculations using circuit measurements.
Materials:	One each 2.2kΩ, 4.7kΩ, 5.6kΩ, and 10kΩ resistors, multimeter, safety glasses

Procedure:
1. Measure and record the actual values of the four resistors.
2. Connect circuit as shown in Figure 5.24.
3. Begin analysis by replacing resistors that are in series or parallel with an equivalent resistance.Figure 5.24 – Lab Circuit (by F. Mohajer – Multisim)

4. Compute the total resistance of the equivalent circuit and enter into Table 5.25.  Then, measure resistance and enter in Table 5.25.
5. Solve for the remaining values in the table using Ohm’s Law, the voltage divider rule, and the current divider rule.Table 5.25 – Lab Values (by F.  Mohajer - CC-BY-3.0)

6. Measure the voltage across R1, R2+3, and R4, as well as, the total voltage and enter in Table 5.25.
7. Connect the circuit as shown in Figure 5.26, then repeat steps 3-6 to complete Table 5.27.


Figure 5.26 – Second Lab Circuit (by F. Mohajer – Multisim)

AssessmentTable 5.27 – Lab Values for Second Circuit (by F.  Mohajer CC-BY-3.0)

module assessment
True or False and Multiple Choice : Read the following questions or statements and select the best answer.


1. If VR4 = 10V in Figure 5.28, what is the value of VA-D?Figure 5.28 – Assessment Series Resistor Circuit (by F. Mohajer - Multisim)
All resistors = 10kΩ

a) 40V
b) 10V
c) 30V
d) 20V

2. If all the resistors in Figure 5.28 are 10kΩ, what is the resistance between B and E?
a) 20kΩ
b) 40kΩ
c) 10kΩ
d) 30kΩ

3. R1 is in series with the parallel combination of R2 and R3 in Figure 5.29.
a) True
b) FalseFigure 5.29 – Assessment Series Parallel Circuit (by F. Mohajer – Multisim)


4. If R1 = 4.7kΩ, R2 = 3.3kΩ, and R3 = 1kΩ, determine the total resistance in Figure 5.29.
a) 5700Ω
b) 4125Ω
c) 5467Ω
d) 660Ω

5. In Figure 5.29, R2 is connected in:
a) parallel with R3
b) series with R3
c) parallel with R1
d) series with R1

6. If two resistors are in parallel, they must carry the same current.
a) True
b) False

7. In a two-source circuit, one source alone produces 10mA through a branch.  If the other source alone produces 8mA in the opposite direction through the same branch, what is the total current through the branch?
a) 8mA
b) 2mA
c) 10mA
d) 18mA

8. The parallel combination of a 470Ω and a 330Ω resistor is in series with the parallel combination of four 1kΩ resistors.  Which resistor drops the most voltage?
a) 1kΩ
b) 470Ω
c) 330Ω

9. The Superposition Theorem provides a method for:
a) building complex series-parallel circuits
b) all of the above
c) analyzing complex series-parallel circuits
d) designing complex series-parallel circuits

10. If all the resistors in Figure 5.30 are 4.7kΩ, what is the value of RT:Figure 5.30 – Assessment Series Parallel Circuit (by F. Mohajer – Multisim)

a) 4.7kΩ
b) 18.8kΩ
c) 12.53kΩ
d) 9,44kΩ

11. If R1 = 10kΩ, R2 = 4.7kΩ, R3 = 4.7kΩ, R4 = 10kΩ, and R5 = 4.7kΩ in Figure 5.30, what is the value of RT?
a) 24.7Ω
b) 18.3Ω
c) 6.1Ω
d) 0Ω

12. Two or more resistors connected in series form what is known as a voltage divider.
a) True
b) False

13. Two series-connected 1kΩ resistors are connected in parallel with a 2.2kΩ resistor.  If the voltage across one of the 1kΩ resistors is 6V, what is the voltage across the 2.2kΩ resistor?
a) 3V
b) 13.2V
c) 12V
d) 6V

14. In the series portion of a series-parallel circuit, the total resistance is:
a) equal to the largest resistance
b) less than the largest resistance
c) less than any one resistance
d) greater that the largest resistance

15. The parallel combination of a 330Ω resistor and a 470Ω resistor is connected in series with the parallel combination of four 1 kΩ resistors. If a 100 V source is connected across the circuit, then which resistor carries the most current?
a) 470Ω
b) 1kΩ
c) 330Ω

16. If VS = 25V, R1 = 10kΩ, R2 = 15kΩ, and R3 = 50kΩ in Figure 5.31, what is IT?Figure 5.31 – Assessment Series Parallel Circuit (by F. Mohajer – Multisim)

a) 2.5mA
b) 1.58mA
c) 2.17mA
d) 1.16mA

17. In Figure 5.31, R1 is connected in:
a) parallel with R3
b) none of these
c) parallel with R2
d) series with R3
e) series with R2

18. A circuit has a 15V battery and an 8V battery connected series aiding.  If a 10V battery is connected opposing the first two, what is VT?
a) 33V
b) 15V
c) 25V
d) 13V

19. Two resistors connected in parallel form a circuit known as a current divider.
a) True
b) False



module assessment answer key
	1. c
2. d
3. a
4. c
5. a
6. b
7. b
8. a
9. c
10. c
11. b
12. a
13. c
14. d
15. c
16. d
17. b
18. d
19. a








test your skills answer key

	5.1
	5.2.1
	5.2.2
	5.2.3

	
1.  parallel
2.  series
3.  series-parallel
4.  series-parallel
5.  series-parallel
6.  parallel
	
1.  100Ω
	
1.  1A
2.  400mA
3.  1A
	
1.  55V
2.  20V

	5.3.1
	5.3.2
	5.4.1
	5.4.2

	
1.  200Ω
	
1.  857mV
	
1.  25V
	
1.  26.3mA
2.  7.89V



Further Study
Click the section on series parallel combination 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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