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What would be an example of a parallel circuit

Have you ever wondered how your house lights work so that they can operate independently? Or, perhaps, why, when one bulb burns out, the others continue to shine? The answer lies in a parallel circuit. In the vast and intricate world of electrical circuits, the parallel circuit stands out for its unique properties and wide-ranging applications. In this
blog post, we’ll unravel the mysteries of parallel circuits. We’ll explore their definition, how they compare to their counterpart, series circuits, and their role in both simple and complex systems. By the end of this post, you'll have a solid understanding of what parallel circuits are, how they function, and where you might see them in your daily life.
Interested in an Albert school license? Electricity powers our world, from lighting up our homes to charging our phones. At the heart of these electrical wonders are circuits, pathways through which electric current flows. Among the various types of circuits, parallel circuits provide many uses due to their unique characteristics and advantages.
Parallel circuits are a type of electrical circuit where multiple paths exist for the electric current to flow. First, let’s imagine a river branching into several smaller streams; similarly, in a parallel circuit, the electric current divides and flows through multiple pathways before merging back together. This configuration ensures that if one path is broken
or unavailable, the current can still flow through others. The primary features of parallel circuits include: Voltage Uniformity: The voltage across each component is the same in a parallel circuit. Independent Pathways: Each component has its own distinct path. If one component fails, it doesn’t affect the functioning of others. Varied Resistance: The
total resistance in a parallel circuit decreases as more pathways are added. This is because there are more routes for the current to take, making it easier for the flow to occur. Diagrams or schematics help us to visualize parallel circuits. These diagrams represent the various components (like resistors, light bulbs, or batteries) with standard symbols
and show how they’re connected. In a parallel circuit diagram, you’ll notice several components branching off from the main circuit, each forming its own loop. Here are some tips for reading these diagrams: Identify the Power Source: This is usually represented by a long and a short line parallel to each other. The long line denotes the positive side,
while the short line is the negative side. Trace the Paths: Follow the lines from one end of the power source through the different components and back to the other end. Each separate path represents a parallel branch. Look for Junctions: Junctions are points where the circuit splits or merges. They indicate the beginning and end of parallel branches.
While parallel circuits have multiple paths for current to flow, series circuits are simpler, with all components arranged in a single path. The differences between these two types of circuits have significant implications: Current: In series circuits, the same current flows through all components. Conversely, in parallel circuits, the current divides, and
the sum of currents through each path equals the total current from the source. Resistance and Voltage: In series circuits, the total resistance is the sum of individual resistances, and the voltage across each component varies. In parallel circuits, the total resistance is reduced, and the voltage across each branch is the same as the source. Application:
Series circuits are simpler and used in applications where the current needs to be the same through all components, like in string lights. Parallel circuits, on the other hand, are more common in household wiring and complex electronic devices where uniform voltage is needed and reliability is key. Explore Parallel Circuits on Albert Parallel circuits
are not just a concept; they are all around us, in numerous devices and systems we use every day. It’s, therefore, important to understand where and why they’re used to provide a deeper appreciation for the practicality and versatility of parallel circuitry. One of the most common examples of parallel circuits is the electrical wiring in your home,
particularly the lighting system. Each light has its own path to the power source. This setup ensures that if one light burns out or a switch is turned off, the current can still flow to the other lights, keeping them on. In vehicles, parallel circuits are used to power things such as the headlights, taillights, radio, and the dashboard. Each component
requires a consistent voltage level to operate correctly, which is exactly what a parallel circuit provides. Moreover, this arrangement means a faulty taillight won’t affect the performance of the headlights, ensuring safety and convenience. In brief, the choice to use parallel circuits in these scenarios is driven by the need for: Uniform Voltage: Ensuring
each component receives the same voltage level for proper use. Reliability: Enhancing the system’s overall reliability by allowing other paths to work if one fails. Flexibility: Allowing for adding or removing components without impacting the overall system. Interested in an Albert school license? In a parallel circuit, the total current flowing from the
power source is divided among the various parallel branches. Moreover, the amount of current in each branch is determined by the resistance of that branch. Branches with lower resistance have higher current flow, and vice versa. The total current is the sum of the currents in all branches, thus adhering to the principle of conservation of charge.
Ohm’s Law and Kirchhoff’s Current Law, specifically, are two principles that explain the behavior of current in parallel circuits: Ohm’s Law states that the voltage (V) across a resistor is equal to the product of the current (I) flowing through it and its resistance (R). In parallel circuits, as the voltage is the same across all branches, the current varies
inversely with resistance. Kirchhoff’s Current Law asserts that the total current entering a junction must equal the total current leaving the junction. In this case, it means the sum of currents in all branches equals the total current supplied by the source. These rules have significant impacts on safety, efficiency, and troubleshooting. Understanding
how current divides in a parallel circuit helps design safer circuits, ensuring no component is overloaded. Additionally, engineers can design more efficient circuits by optimizing the resistance and arrangement of components. When problems arise, knowing how current behaves makes it easier to pinpoint issues like short circuits or faulty
components. Explore Parallel Circuits on Albert One benefit of a parallel circuit is that total resistance decreases as branches are added. Unlike in series circuits, where you just add up the resistances, calculating resistance in parallel circuits requires a different approach. Total Resisance in a Parallel Circuit\dfrac{1}{R {total}} = \dfrac{1}{R 1} +
\dfrac{1}{R 2} + \dfrac{1}{R 3}... Here’s a simplified guide to finding the total resistance (R {total}) in a parallel circuit with two resistors, R 1 and R 2. Firstly, we’ll identify the resistance of each element. Note down the resistance values of R 1 and R 2 in the circuit. Then, we can apply the formula for calculating the total resistance in a parallel
circuit: \dfrac{1}{R {total}} = \dfrac{1}{R 1} + \dfrac{1}{R 2} You can add any number of resistors by adding 1/R for each one. Next, perform the calculations on the right side of the equation. Lastly, take the reciprocal. Once you have the sum, take the reciprocal (1 over that value) to find the R {total}. Let’s try this with an example. You have a
parallel circuit with two resistors. The first resistor has a resistance of 4\text{ ohms} and the second a resistance of 6\text{ ohms}. The total resistance is: \dfrac{1}{R {total}} = \dfrac{1}{R 1} + \dfrac{1}{R 2} =\dfrac{1}{4\\Omega} + \dfrac{1} {6\ \Omega} If you don’t have a calculator, you might need to add your fractions using the common
denominator: \dfrac{1}{R {total}} = \dfrac{3}{12} + \dfrac{2}{12} = \dfrac{5}{12} Then, take the reciprocal to find the total resistance: R {total} = \dfrac{12}{5} = 2.4\text{ ohms} This simplified method helps you understand the concept of calculating total resistance in parallel circuits. You can easily expand this formula and strategy for any
number of resistors. So, let’s try some practice problems for calculating total resistance in parallel circuits and applying Ohm’s Law. These exercises will help you apply the concepts you’'ve learned in real-world scenarios. You are given a parallel circuit with two resistors: one is 8\text{ ohms}, and the other is 12\text{ ohms}. The voltage across the
circuit is 24\text{ volts}. Calculate the total resistance of the circuit and the current flowing through it. In order to solve this problem, let’s start by calculating the total resistance using the formula for parallel resistances: \dfrac{1}{R {total}} = \dfrac{1}{R 1} + \dfrac{1}{R 2} =\dfrac{1}{8\\Omega} + \dfrac{1}{12\\Omega} R {total} = 4.8\
\Omega Then, calculate the total current using Ohm’s Law (I = V/R): I {total} = 24\text{ V}/4.8\\Omega = 5\text{ A} Therefore, the total current flowing through the circuit is 5\text{ A} In this next problem, you are given a parallel circuit with three resistors: one is 10\text{ ohms}, the second is 15\text{ ohms}, and the third is 30\text{ ohms}. The
voltage across the circuit is 45\text{ volts}. Calculate the total resistance of the circuit and the current flowing through each resistor. Straightaway, let’s calculate the total resistance using the formula for parallel resistances: \dfrac{1}{R {total}} = \dfrac{1}{R 1} + \dfrac{1}{R 2} + \dfrac{1}{R 3} =\dfrac{1}{10\\Omega} + \dfrac{1}{15\
\Omega} + \dfrac{1}{30\ \Omega} After simplifying, you find: R {total} = 5\\Omega Now, determine the current flowing through each resistor using the voltage across it and its resistance. Remember that the voltage across each resistor in a parallel circuit is the same as the total voltage): For the first resistor (10\text{ ohms}): I 1 = 45\text{
V}/10\ \Omega = 4.5\text{ A} For the second resistor (15\text{ ohms}): I 2 = 45\text{ V}/15\ \Omega = 3\text{ A} Lastly, for the third resistor (30\text{ ohms}): I 3 = 45\text{ V}/30\ \Omega = 1.5\text{ A} In summary, the currents flowing through the resistors are 4.5\text{ A}, 3\text{ A}, and 1.5\text{ A}, respectively. You are given a combination
circuit with three resistors: R 1 and R 2 are in parallel, with R 1 = 6\text{ ohms} and R 2 = 12\text{ ohms}. This parallel combination is then in series with R 3, which is 9\text{ ohms}. The total voltage supplied to the circuit is 36\text{ volts}. Calculate the total resistance of the circuit and the total current flowing through it. Let’s start by
calculating the resistance of the parallel section (R {parallel}) using the formula for parallel resistances: \dfrac{1}{R {parallel}} =\dfrac{1}{R1} + \dfrac{1}{R2} = \dfrac{1}{6\\Omega} + \dfrac{1}{12\\Omega} Simplify to find: R {parallel} = 4 \ \Omega Now, calculate the total resistance of the circuit, considering R {parallel} is in series with
R 3: R {total} = R {parallel} + R3 = 4\\Omega + 9\ \Omega = 13\ \Omega Next, calculate the total current using Ohm’s Law (I = V/R): I {total} = 36\text{ V}/13\ \Omega \approx 2.77\text{ A} The total resistance of the circuit is 13\text{ ohms}, and the total current flowing through the circuit is approximately 2.77\text{ A}. These problems are
designed to provide a hands-on approach to understanding the principles of parallel circuits and Ohm’s Law. By working through them, you’ll develop a more intuitive grasp of how total resistance is calculated in parallel circuits and how it influences the current and voltage within the system. Explore Parallel Circuits on Albert In conclusion, we've
uncovered their underlying design, practical applications, and the various calculations we can make for parallel circuits. From lighting our homes to powering advanced electronics, parallel circuits play a big role in powering our lives. As you continue your journey, remember that the concepts of voltage, current, and resistance in parallel circuits are
useful tools in the vast domain of electrical understanding and design. Electrical circuits can either be wired in series or parallel. If you are new to the world of electrical circuitry this can be confusing. In this article, we will be taking a look at parallel circuits. We will start by having a look at what a parallel circuit is, we will take a look at what
happens to the current in a parallel circuit, some advantages, and disadvantages, and finally some frequently asked questions about parallel circuits. Let’s start by taking a look at what a parallel circuit actually is. A parallel circuit is a type of electrical circuit that has a number of different paths for current to flow through. If you wanted to pass
through every component in a parallel circuit you would have to travel down every separate branch. In a parallel circuit if one component fails the electrical circuit may still function as the current has other paths. Regardless of how many branches that exist in a parallel circuit there are never more than two sets of electrically common points. Lighting
circuits are one of the most common places where you will find parallel circuits. If one light fails the others in the same circuit will still be able to operate. If you look at the image below you can see that there are two different branches for the electrons to flow through. If one of the bulbs fails in the circuit then current will still be supplied to the other
bulb. To pass through every component in the circuit then you would have to travel down each branch. Parallel circuit The image above shows a very basic parallel circuit with only a cell and two bulbs used in it. Parallel circuits can be very complex and include a lot of different components and branches. If a component fails or is disconnected the
other branches still supply voltage/current to the other components and keep them functioning. This is why we choose parallel circuits for some applications and why they are used over series circuits for some electrical equipment/systems. We use parallel circuits in our houses/offices for lighting circuits. This means if a bulb fails the other lights in
the circuit continue to work and stay illuminated, unlike a series circuit. Also if you add more lights to the circuit the others still stay bright as the current is shared. Current is shared in parallel circuits, for example, if a circuit had 2 lamps (both with the same resistance) and a supply of 10 Amps they would both have 5 Amps going through them. The
current is shared between each branch and then is added together again when it meets before the power source. If you look at the image below you can see that the current is shared between the bulbs, then on the final branch of the circuit it would return to its full level. Parallel circuit with Ammeter If however, the resistance was different on the
lamps the current readings would not match, the higher resistance of a component the lower the current. The current would still divide between the components (although it would be different readings) and added together again before the cell. Using a parallel circuit over a series circuit can offer some advantages, parallel circuits are used in a
number of applications due to the benefits they can offer. We have listed some of the key benefits below: Equal voltage is shared across all components - because voltage remains consistent in a parallel circuit we know that each component shares the same level of voltage.Connecting or disconnecting components without affecting the circuit is
possible - when you connect or disconnect new components or appliances in a parallel circuit it will not affect the other components or circuit.If a fault occurs current can still pass using different paths - when a component or wire fails in a parallel circuit current can still flow through different branches. This is great for circuits that feature a number
of components such as lighting circuits as they can still provide light if one fails. Like anything, parallel circuits can come with some disadvantages. Below we have listed some of the most common disadvantages associated with parallel circuits: Lots of wires are required - lots of wires are required in the construction of a parallel circuit, this can make
parallel circuits look messy if they are not wired neatly.Voltage cannot be increased or multiplied - because the resistance decreases in parallel circuits this means the voltage cannot be increased. This should always be thought about when designing a circuit.Fault finding is more complex than series circuits - in series circuits you can pinpoint where
a fault has occurred easier than in a parallel circuit. Voltage does not change in a parallel circuit, it remains constant. This means it does not change and is the same across all branches/loops regardless of how many branches there are in the circuit and also how many components are in it. The only way to change the level of voltage in a parallel
circuit would be to change the power source itself. Energy is passed through the different recipients and then through a second connection. Providing there is always an energy source it means that electricity will always be able to reach a component (recipient). If one component fails the other components still receive energy and are not affected.
Parallel circuits are used in a number of different places for a number of different applications. Below we will list some of the most common examples where parallel circuits are used and explain why we use them in these applications: Christmas tree lights - Christmas tree lights now use parallel circuits. That’s why when one light fails they still work,
the older style of lights used to use series circuits.Lighting circuits - if a lighting circuit requires more than one light it is connected in parallel. This is to keep the rest of the lights functioning even if one fails. Hi, I'm Liam, the founder of Engineer Fix. Drawing from my extensive experience in electrical and mechanical engineering, I established this
platform to provide students, engineers, and curious individuals with an authoritative online resource that simplifies complex engineering concepts. Throughout my diverse engineering career, I have undertaken numerous mechanical and electrical projects, honing my skills and gaining valuable insights. In addition to this practical experience, I have
completed six years of rigorous training, including an advanced apprenticeship and an HNC in electrical engineering. My background, coupled with my unwavering commitment to continuous learning, positions me as a reliable and knowledgeable source in the engineering field. Parallel circuits are an essential part of electrical engineering and are
used in many different applications. From home lighting to car engines to computers, a basic understanding of how parallel circuits work can help you understand how many of the things you use every day work. So what exactly is a parallel circuit?Simply put, a parallel circuit is one that has two or more components connected to a single voltage
source. These components can be resistors, capacitors, diodes, transistors, etc., with each having its own unique current-voltage relationship. Unlike series circuits, where the current passing through the components is shared, in parallel circuits, the current is split between the components. This allows for multiple components in the circuit, as well as
varying voltages across them.One example of something that uses parallel circuits is a light switch. When you flip the switch on your wall, the electricity in the circuit is divided into two independent paths, one going to the light bulb, and one to the switch itself. The current in the light bulb path is high enough to turn it on, while the current in the
switch path stays low, allowing the switch to remain off until the switch is flipped again.Another example of an item that uses a parallel circuit is a laptop charger. Within the charger itself, there are several different components which make up a parallel circuit. The charger’s power cords and adapters come together to form this circuit, and when
plugged into the wall, the components all share the same voltage. This then allows the laptop battery to be charged at the same time.Finally, the alternator in a car engine is another example of an item that utilizes parallel circuitry. Within the alternator, there are several sets of windings, or coils, which are in parallel with one another, providing a
steady voltage for the engine and ensuring that the engine produces the correct amount of power.In conclusion, parallel circuits are found in a variety of items that are used in our everyday lives. Examples of these items range from light switches, to laptop chargers, to car engines and more. Understanding how parallel circuits work is key to being
able to comprehend the inner workings of many of the things around us. In this article, we will study these types of circuits through their circuit diagram and their working. We will also discuss the characteristics of such circuits. To give some real-life applications of these circuits, we will discuss the advantages and disadvantages of such circuits. We
will also build the base for readers through some solved examples. In the end, we will compare parallel circuits with another kind of circuits i.e. series circuits, and will conclude the article. What are Parallel Circuits ?Parallel circuits are a kind of circuit in which current emerges from a node and branches off to different paths which eventually meet
up at a common node. Due to the branching, the path appears to be in parallel thereby giving it the name parallel circuits. Due to the branching, different current flows in each branch but it is important to note that each branch has the same potential difference which is equal to the potential drop between the two node points. In these circuits, First,
the current is branched out and then it is recombined at the common point. In a parallel circuit, elements are not connected end-to-end. Key Principles of Parallel CircuitHere are the three key principles of laws of the parallel circuit: Voltage : Voltage in a parallel circuit plays an important role. All components share the same voltage. This means that
in any branch of a parallel circuit, the voltage drop is the same.Resistance : Resistances diminish to equal a smaller, total resistance. This means that the overall resistance of the circuit becomes smaller with the addition of more components resulting in a smaller overall resistance.Current : Branch currents add together to equal a larger, total
current. This means that when we add the current of an individual branch of the circuit, we get an overall larger current in the circuit. Using Ohm’s Law for Parallel Circuits to Determine Current Working of Parallel CircuitThe parallel circuit looks like any other circuit with the addition of branching as shown below : Parallel CircuitVoltage in a
Parallel CircuitIn the Parallel circuit the voltage across the each parallel component is the same. This is because there are only two sets of the electrically common points in a parallel circuit and the voltage is measured between these sets of points that are same at any given time. In the given circuit the Nodes 1,2 and 3 will have same nodes so the
voltage across the resistor R1, R2 and R3 will have same voltage. Using Ohm’s Law for Parallel Circuits to Determine Current In a parallel circuit, the current flowing in the circuit is equal to the sum of current in the individual branch. We will apply this in the above circuit. Hence I=I1+412+13 Since the voltage across each branch is the same and
using ohm's law ,we write as [=V/Ri I=V/R1+V/R2+V/R3 How to Calculate Total Resistance in a Parallel CircuitLet Req be the equivalent Resistance of the circuit then in the given current formula, Substituting the value of the resistor V/Req=V/R1+V/R2+V/R3 dividing V from both the side 1/Req=1/R1+1/R2+1/R3 Hence equivalent resistance of the
circuit is 1/Req=1/R1+1/R2+1/R3 The total conductance of the parallel circuit can be given as the sum of the individual branch conductance. As we add more paths for the current to flow the circuit will becomes more conductive. G_{total}=G _1+G 2+G_3 Characteristics of Parallel CircuitsSome characteristics of parallel circuits are mentioned
below: Instead of being connected end-to-end, each device joins the same two spots i.e. there are two common nodes where each branch starts and ends. Between these two common points, there can be multiple branchesVoltage is the same across each branch of the parallel circuit equal to the potential drop between the two nodes.The sum of the
currents through each branch is equal to the total current that flows from the source. This means current I=I11+12+.............. In.The Total circuit resistance decreases as the number of branches increases. This can be shown mathematically, equivalent resistance of a parallel circuit is less than the smallest individual resistance in the circuit.Each
component in a parallel circuit works on its own i.e. it operates independently. If one component gets damaged or is removed, the others will continue to function without having any effect.Advantages of Parallel CircuitsThe advantages of parallel circuits are: Independent Components: In a parallel circuit, all components operate independently. Since
the components have an independent voltage they work even when a component in any other branch is not working.Different Current Distribution: In the real world, every appliance has its current requirement depending on its rating. In a parallel circuit, every branch may have a different current flowing through it thereby allowing different current
distribution.Stable Voltage: Each device in a parallel circuit receives constant voltage, this stable running voltage is the same across each branch ensuring a stable circuit.Low Resistance: In a parallel circuit, the equivalent resistance is less than the smallest individual resistance. As we know current is inversely proportional to resistance, This can
result in increased current flow, hence being useful when a high current is required.Low Complexity: Parallel circuits are easy to design due to their low complexity and are reliable circuits.Disadvantages of Parallel CircuitsThe disadvantages of parallel circuits are: Additional Cost: Due to additional components in parallel circuits as compared to
series circuits, parallel circuits have an additional cost associated with purchasing components.Power Consumption: Due to more components in parallel circuits than series circuits, the power consumption of these circuits can increase drastically. This is common when multiple components are operating simultaneously.Complex Diagnosis: In a
parallel circuit, Identifying the source of an error can be more difficult as compared to a series circuit because there are multiple paths for current to flow hence multiple sources of error.Applications of Parallel CircuitsThere is a need for Parallel circuits because they have various applications in different fields some of which are given below:- Parallel
circuits form the major circuit of housing outlets. Since there are different appliances in the household, a parallel circuit ensures each appliance is getting an equal and stable voltage supply.Parallel circuits are commonly used in a factory. If someone shuts off a conveyor belt, it’s not going to impact the performance of any other piece of equipment on
the factory floor like rollers will still be working. This way we can run the industry in case one equipment fails.Security systems also utilize parallel circuits. Earlier security cameras were installed using series circuits but parallel circuits have overpowered them now due to the errors in series circuits. One major issue with a series circuit was that if
one part of the circuit fails, the other parts will fail as well resulting in a failed security system. Thereby we use parallel circuits for this.Parallel circuits are also used within automobile units, specifically for wiring car headlights. The effectiveness of the other lights is unaffected by a single damaged tail light, ensuring safety.Solved Example of Parallel
CircuitsThis example shows how you can mathematical concepts to calculate current and other parameters in a parallel circuit. Calculate the total current and power across a The voltage 2k ohm resistor in the given circuit. Solved ExampleFirstly we calculate the total resistance of the circuit to calculate the current .Let the total resistance be Req
then 1/Req=1/R1+1/R2+1/R3 1/Req=1/10+1/24+1/1 Req=8/5 k ohms Now on applying ohms law V=I1*Req 9=I*(8/5) I=45/8 mA Hence total current in the circuit is 5.625mA Now we want to calculate power across 2k ohm resistor . Since voltage across each resistor is same we use the formula P=V2/R So Power across 2k= (9)2/2= 40.5 mW Hence
power across 2k resistor is 40.5mV Difference between Series and Parallel CircuitThe table represents the difference between series and parallel circuits Parameter Series Circuit Parallel Circuit Voltage distribution Voltage across each component may not necessarily same The voltage across each branch is necessarily the same Current distribution
Current across each component is necessarily the same Current is divided so current across each component may not be necessarily the same Overall Resistance Total Resistance has a larger value than the maximum resistance Overall Resistance has less value than the minimum resistance Alignment In this electrical circuit, components are
arranged in a line In this electrical circuit, components are arranged parallel to each other Dependency If one component in the Circuit breaks down, the whole circuit will get damaged. Other components will function even if one component breaks down since components are independent Example An example of a series circuit is a string of Diwali
lights. If any one of the bulbs gets damaged, no current will flow and none of the lights will go on. Parallel circuits are like the smaller veins that divide into branches from our heart and then connect to other parts to return blood to the heart. ConclusionWe have seen various characteristics of parallel circuits and seen how despite having constant
voltage, the current flowing across each component might be different. We know the important laws that govern a parallel circuit.



