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The Activity: 

In this task the students are tasked with familiarising themselves with DC networks.  

 

 

 

 

Suggested timings: 

1 hour 

 

 

Unit 5: Electrical and electronic design 
 
LO1: Be able to apply AC and DC circuit theory to 
circuit design – DC networks 
 

Instructions and answers for teachers  
These instructions should accompany the OCR resource ‘Be able to apply AC and DC theory to circuit 
design – DC networks’ activity which supports Cambridge Technicals in Engineering Level 3. 
 
 
 
 
 

This activity offers an 

opportunity for maths 

skills development. 

This activity offers an 

opportunity for English 

skills development. 
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Activity 1 
 

 
 

Activity 1 involves a circuit with series and parallel resistances, and an applied voltage.  The problems 
can be solved by calculating overall circuit resistance and using Ohm’s Law to calculate current.  
Learners will require some knowledge of series and parallel resistor combinations and Ohm’s Law before 
attempting the problem. 
 

1. Total circuit resistance involves calculating both series and parallel resistance. 
 
Calculating resistance of parallel combination R2, R3 and R4 
 
1/RT = 1/R2 + 1/R3 + 1/R4 = 1/3 + 1/6 + 1/16 = 0.5625 Ω 
 
Therefore RT = 1/0.5625 = 1.78 Ω 
 
Total circuit resistance = R1 + 1.78 Ω + R5 = 1 Ω + 1.78 Ω +4 Ω =  6.78 Ω 
 

2. Current (I) can be calculated using Ohm’s Law: 
 

V = I/R and I = V/R (transposing formula) 
 
I = 20 V / 6.78 Ω = 2.95 A 

 
Learners could solve similar problems involving series and parallel resistors, and an applied voltage. 
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Activity 2 

 
 

Activity 2 is similar to Activity 1, but demonstrates the application of Kirchhoff’s Laws.  Learners will 
require knowledge of Kirchhoff’s Laws before attempting the problem. 
 

1. Total resistance is calculated in a similar way to Activity 1. 
 

To determine the total resistance of two resistors in parallel the following can be applied (rather 
than taking reciprocals): 
 
RT = (R2 x R3) / (R2 + R3) = (3 x 3) / (3 + 3) = 1.5 Ω 
 
[Note: when two identical resistors are connected in parallel, then the overall resistance is always 
half the value of one of the resistors – this is a special case] 
 
Total circuit resistance = 1 Ω + 1.5 Ω + 4 Ω + 6 Ω = 12.5 Ω 
 

2. Total circuit current is calculated using Ohm’s Law: 
 

V = I/R and I = V/R (transposing formula) 
 
I = 10 V / 12.5 Ω = 0.8 A 
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3. Currents I1 and I2 can be determined using Kirchhoff’s current law. 
 
At the first node in the circuit the current divides equally (as R2 and R3 have identical value)   
 
Current I1 = I2 = 0.8/2 = 0.4 A 
 
The current divides in the ratio of R2 and R3. 
 
Alternatively, the current division rule can be used for parallel resistors: 
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In the circuit – the voltage across the parallel pair of resistors is 1.2 V 
 
So – the sum of the PDs in the closed circuit loop is: 
 
0.8 V + 1.2 V + 3.2 V + 4.8 V = 10 V 
 
This is equal to the applied voltage of 10 V – thereby satisfying Kirchhoff’s voltage law 
 
 

Learners could solve similar problems to Activity 2, using series and parallel resistors, Ohm’s Law and 

Kirchhoff’s Laws. 

 

 

OCR Resources: the small print 
OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the 

Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held 

responsible for any errors or omissions within these resources. We update our resources on a regular basis, so please check the OCR website to ensure you 

have the most up to date version. 

© OCR 2015 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the 

originator of this work. 
 

OCR acknowledges the use of the following content: Maths and English icons: Air0ne/Shutterstock.com 

Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk 
 

 

We’d like to know your view on the resources we produce.  By clicking on the ‘Like’ or ‘Dislike’ 
button you can help us to ensure that our resources work for you.  When the email template pops 
up please add additional comments if you wish and then just click ‘Send’. Thank you. 

 

mailto:resources.feedback@ocr.org.uk?subject=I liked the Lesson Element for DC networks
mailto:resources.feedback@ocr.org.uk?subject=I disliked the Lesson Element for DC networks

	Unit 5: Electrical and electronic design
	LO1: Be able to apply AC and DC circuit theory to circuit design – DC networks
	Instructions and answers for teachers
	Activity 1
	Activity 2



