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RIVERS TRANSITION CHALLENGE 2026
SUBJECT: Engineering
Course details:  OCR
Qualification: Cambridge Advanced National in Engineering

Minimum entry requirement is: Grade 4 English, Grade 4 Maths. 
Teacher:  Dr. K Rumary / krumary@ormistonriversacademy.co.uk

YOUR CHALLENGES:
Challenge 1: Properties of Materials and Testing
This is a research and report task. 

a) Research these properties and terms and write a definition for each of these and give the unit if there is one. For each property and term please give an example of a material or application where it is important

I have completed the first one as an example
Strength (tensile). Tensile strength is a measurement of the force required to pull something such as rope, wire, or a structural beam to the point where it breaks. The tensile strength of a material is the maximum amount of tensile stress that it can take before failure, for example breaking. Unit is N/m2. It is very important in material science. It is also vital for construction safety and personal safety, both during and after the building is completed.

· Strength 
· Torsional 
· Fatigue 
· Tensile 
· Compressive 
· Shear 
· Ductility 
· Malleability 
· Machineability 
· Toughness 
· Rigidity/stiffness 
· Hardness 
· Creep resistance

b) Briefly describe the following materials tests – include the units of measure that are calculated. 
· Tensile strength 
· Toughness (Izod and Charpy) 
· Fatigue strength (Wohler test)


How this links to the specification: Unit F131
1. Know the properties and testing of engineering materials

Time guide: 4 hours
Assignment deadline: first day of term.
EXEMPLARS: There is an example on the document

SUPPORT: https://mechanicalc.com/reference/engineering-materials


[bookmark: _r0esdh86woj7]Challenge 2: Introduction to micro:bit coding
On the internet, go here..

Microsoft MakeCode for micro:bit

Complete the first six tutorials, to get a feel for coding on this device.

Then have a look at this traffic light specification for operation.  Using the digital outputs, program both sets of traffic lights as listed on the task below.  Digital outputs are on the Advanced section.  Output of 1 is on, 0 is off.  Take a screen shot and upload.
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How this links to the specification: Unit F134: Programmable electronics

Time guide:  6 hours
Assignment deadline: first day of term.

EXEMPLARS: supplied on the site.

SUPPORT: Use the internet to search for your information. YouTube will also have many documentaries and clips to aid you. Example: Introduction to Computing with micro:bit - Module 16: Output Pins
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HOW DO I HAND IN?
Your work must be handed in on the first day of term so that it can be assessed and marked accordingly.

HOW AM I MARKED?
You are graded using Pass, Merit and Distinction and Distinction*. The tasks are tricky because it’s Sixth Form and KS5 study and there is a big jump. You will need to spend significant time learning the concepts and techniques.
We would expect new students to any course to be sitting at the bottom of the grading structure, but there are certain activities that you will be familiar with and will do better with even though it's just the start of the course. 

WHAT IF I GET STUCK?
Then email me, our emails are in the title of this sheet, we know some things are tricky and are here to help!

WHAT IF I MISS A DEADLINE OR DON’T HAVE I.T?
We are giving you the summer to complete this.  Time management is important if you are going to be successful at Key Stage 5.  Enjoy your summer but also remember that these tasks are to prepare you for September and make sure you feel confident on the courses you have chosen.  Do not leave it until the last minute.  Throughout the school year, you must speak to us in advance if you are going to miss a deadline.  We know people are sick, and sometimes we have other commitments but usually work that isn’t complete is down to students waiting until the last minute and then not having enough time to understand or complete the task. If you email us in advance, we can support you.  
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As a minimum the prototype traffic light system must

Have two traffic lights; Set A and Set B, one at each end of the roadworks. Each set has
individual lights coloured red, amber and green.

In normal operation, cycle through the following 8 step sequence automatically and
continuously:

Sequence step 1 2 3 4 5 6 T | s
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The lights have the following meaning in the sequence:
o Red means that vehicles must not proceed through the roadworks
o Red and amber means that the lights are changing, but the red light rule applies
o Green means that the vehicles can move through the roadworks
o Amber means that the lights are changing, and a vehicle should not proceed through
the roadworks unless it cannot stop safely.
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