GENERAL

series and parallel circuit worksheet

Published: September 3, 2026 | Index ID: #-

Unlocking the Power of Series and Parallel Circuit Worksheets

When it comes to mastering electrical engineering concepts, hands on practice is essential. A well designeskries

and parallel circuit worksheetprovides students with the opportunity to apply theoretical knowledge, test their
problem solving skills, and build confidence in real world scenarios. Whether you're a high school teacher, a college
instructor, or a self learner, this guide will walk you through the benefits of such worksheets, how to create them,
and how to use them effectively in the classroom or at home.

Why Focus on Series and Parallel Circuits?

Series and parallel configurations are the foundation of all electrical circuits. Understanding how voltage, current,
and resistance behave in each arrangement is crucial for designing anything from simple household devices to
complex industrial machinery. By concentrating on these two core concepts, students gain:

e Conceptual Clarity: They learn why a circuit behaves the way it does, not just how to calculate numbers.

¢ Problem Solving Flexibility: They can tackle a wide range of problems, from basic resistor networks to
advanced power distribution systems.

* Preparation for Advanced Topics: Mastery of series and parallel circuits paves the way for learning about AC
circuits, transformers, and electronic components.

Key Elements of an Effective Worksheet

Not all worksheets are created equal. To truly enhance learning, a good series and parallel circuit worksheet
should include the following elements:

Clear Learning Objectives

Each worksheet should start with a brief statement of what students are expected to learn. For example, “Solve for
the total resistance in a series circuit with three resistors” or “Determine the voltage drop across each resistor in a
parallel configuration.”

Progressive Difficulty

Begin with straightforward problems that reinforce basic principles, then gradually introduce more complex
scenarios that require multiple steps or the combination of series and parallel elements.

Visual Aids

Diagrams of the circuits help students visualize the problem. Even a simple hand drawn sketch can make a big
difference in comprehension.

Step by Step Solutions

Provide a detailed solution for each problem, so students can check their work and understand the reasoning
behind each step.

Real World Context

Incorporate scenarios that mimic everyday situations—like designing a flashlight or setting up a home lighting



system—so learners see the relevance of what they're doing.

Sample Worksheet: Series and Parallel Circuit Problems

Below is a sample worksheet that covers a range of difficulty levels. Feel free to adapt the questions or add your
own to suit your curriculum.

Section A: Basic Series Problems

1. Question 1: Three resistors—R +=4 ’A""Ob©, and R f = 10 :™v &R 66aaeV7FVB -4 6W ies to a 12 V battery.
Calculate the total resistance and the current flowing through the circuit.

2. Question 2: In the same circuit, determine the voltage drop across each resistor.

3. Question 3: If a fourth resistor, R , = 8 ’/A —2 FFVB —-a 6W ies, what is the new total resistance and the current?

Section B: Basic Parallel Problems

1. Question 4: Three resistors—R +=4 ’A""Ob©, and R f = 10 :™v &R 66a@aV7FVB -4 allel across a 12 V source.
Find the equivalent resistance and the current through each resistor.

2. Question 5: What is the total current drawn from the battery in this parallel arrangement?

3. Question 6: If the 6 ' &W6—T7F+" —2 &VOdved, how does the equivalent resistance and total current change?

Section C: Mixed Series Parallel Networks

1. Question 7: A circuit consists of two resistors, R+ =5: &B""O ©, connected in series. This series pair is
then connected in parallel with a third resistor, R f = 15 A 7&+72 # V supply. Calculate the equivalent resistance,
the current through each branch, and the voltage drop across R f.

2. Question 8: In the same circuit, if the 10 " &W6—T7F+"—2 &W A 6VB y a 20 :’ &W6—7F+ , recompute all the requested
values.

3. Question 9: Explain how the total power dissipation changes between the two configurations.

Section D: Advanced Application

1. Question 10: A 9 V battery powers a circuit that includes a series resistor of 2" @B allel network of two
resistors: 3" &B b ©. Compute the total current from the battery and the power dissipated by each resistor.

2. Question 11: If the 3 " &W6—7F+" "ails and becomes an open circuit, how does this affect the overall circuit
behavior?

3. Question 12: Design a circuit using only series and parallel connections that will provide a 5V output from a
12 V supply. Explain your design choices.

Step by Step Solution Guide

Below, we provide concise solutions for each problem. Students should attempt the questions first, then compare
their answers to these solutions.

Section A Solutions

1. Solution 1: Total resistance, R_total=R+*+R,+R f =4+ 6+ 10=20aCurrent, | =V/R_total =12V /20 O &b
A.

2. Solution 2: Voltage drop acrossR+=1xR*=06Ax4:0"8BV.R,=3.6V.Rf=6V.Check:2.4+3.6+6=12V.

3. Solution 3: New total resistance =20:'2,© =28 'aNew current =12V /28 ' $, aC#fb a

Section B Solutions

1. Solution 4: Equivalent resistance, R_eq=1/(1/4 + 1/6 + 1/10) "H 1/ (0.25 + 0.1667 + 0.1) = 1/ 0.5167 "H 1.935 :’a
CurrentthroughR«=12V /402 aR,;2A.Rf:1.2A.
2. Solution 5: Total current =12V /1.935 ' $, bd" a



3. Solution 6: WithoutR,, R_eq=1/(1/4+1/10)=1/(0.25+0.1) =1/0.35 "H 2.857 ’aTotal current "H 12V / 2.857 " $,
4.2 A

Section C Solutions

1. Solution 7: SeriespairR¢«+ R ,=5:"2 ©=15"aParallelwithR f =15 v—esR_eq=1/(1/15+1/15)=75"a
Current from battery, |_total =20V /7.5’ $, "accr a Current through series branch: |_series=20V /15 $, 4332 a
Since the series branch splits equally through R » and R ,, each gets 1.333 A. Current through R f =|_total - |_series "H
1.333 A. Voltage drop acrossR f =|_ R3xR f =1.333Ax 15O # V.

2. Solution 8: Now R, =20 :'a Series pair =5 :"2# © =25 ’a Parallel withR f =15:* R_eq=1/(1/25 + 1/15) =1/ (0.04
+0.0667) =1/0.1067 "H 9.375 a Total current =20V / 9.375 -’ $, "a 32 a Current through series branch=20V /25 O
0.8 A. Voltage drop across R f =|_total - |_series = 2.133 A- 0.8 A =1.333 A. Voltage drop acrossR f =1.333 A x 15"
=20V. (All good.)

3. Solution 9: Power dissipated in a resistor = V2/ R. In the first configuration, total power =20V x 2.667 A "H
53.34 W. In the second, total power =20V x 2.133 A "H 42.66 W. The increase in R, raises the total resistance,
reducing current and therefore power consumption.

Section D Solutions

1. Solution 10: Total resistance: R_total =22 f 0 f 622 6b” 0" © + (1/(0.3333 +0.1667))=2"2f 0 AR° 0" ©
+270OBO.Total current =9V /4 O "&#R a Current through series resistor =9V /2 7 O B4R t ut this exceeds total
current—note the mistake: the series resistor is in series with the parallel network, so the current splits after the
series resistor). Correct approach: current through series resistor = |_total = 2.25 A. Voltage across series resistor =
|_total x 2 > O B&R V. Voltage across parallel network = 9V - 4.5V = 4.5 V. Current through 3 ' &W6—7F+" O B4RV /3: O
1.5 A. Current through 6 ' &W6—7F+" O B4RV /6 ' O &sR aPower:P_R1 =1 _tota2x 2 O f"a#R>"r"O A#RW.P_R2
=(1.52%x3=6.75W.P_R3=(0.75)2 x 6 = 3.375 W.

2. Solution 11: With the 3 » &W6—7F+" + VAA FTR allel branch becomes only the 6 ' & W6—7F+ . Voltage across it
remains 4.5V, so current through it = 0.75 A. Total current from battery = current through series resistor + current
through 6 ' O "&#R 2 dsR O 2a aTotal power increases accordingly.
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