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Checkpoint Task
Physics in Action
Instructions and answers for teachers
These instructions cover the student activity section which can be found on page 4. This Checkpoint Task should be used in conjunction with the KS4–5 Physics Transition Guide: Physics in Action, which supports OCR A Level Physics B.
When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Task 1

This covers P7.2 – Light, telescopes and images. Pupils must be familiar with drawing ray diagrams for lenses.

A common question is likely to be ‘Where do we measure the focal length from?’. The centre of the lens is the best in a biconvex one as shown. You may also have to stress that the size and distance to the planet are not to scale with the lens.

Task 2

This covers P5.2 – What determines the size of the current in an electric circuit and the energy it transfers? Pupils must be familiar with using ammeters and voltmeters, and be able to apply Ohm’s Law.

Each group will need access to the test resistor, an ammeter and a voltmeter (or two multimeters), variable power supply (or battery pack) and sufficient leads to connect them.

One key thing is to help the pupils decide what variables they need to measure. Pointing them towards Ohm’s Law may be needed.

If they don’t go straight for a graph, let them calculate a value using just one voltage and then discuss how they could improve the experiment – bring in ideas of repeatability etc.

Extension Tasks

The extension tasks are written questions building on the content of the main tasks.[image: image2.jpg]A LEVEL
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Task 1
Students will need a ruler and pencil.

1. The completed ray diagram should look like this:
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Other similar paths for rays between these may also be drawn.

The key points are that the rays should be parallel leaving the planet (because it is a long way away) and pass through the focal point to reach the detector.

2. The students should measure the focal length in metres. The power, in dioptres, is 1/focal length. 

In this case, the focal length is 0.03m and the power is thus 33D.

It would be worth the teacher doing the measurement and calculation themself beforehand using the sheet issued to the students, as it may have been scaled during printing.

3. The closer the focal point to the lens, the more powerful the lens. The image would be larger.

A diagram would show that the rays have spread out more by they reach the detector.
Task 2
The students should set up a circuit with the ammeter in series with the resistor and the voltmeter in parallel with the resistor.

The basic approach would be to take a reading of voltage and current and use Ohm’s Law to calculate a value of resistance.

More able students should take a range of readings, varying the voltage supplied, and plot these on a VI or IV graph. The resistance is then the gradient of the VI graph or 1/gradient of the IV graph.

Extension task 1
1. P=1/17=0.059m (or 5.9cm)

2. P=1/35=0.029m (or 2.9cm)

3. Heavy – due to large amounts of glass.
Long – due to accommodating the focal lengths.

Chromatic aberration – due to different colours/wavelengths of light refracting through different angles.

Extension task 2
1. V=4.0(5.0=20V

2. P=20(5.0=100W

3. I=24/12=2.0A

P=24(2.0=48W                 OR       P=242/12=48W

A set of online lessons on lenses and ray diagrams can be found at:

http://www.physicsclassroom.com/class/refrn/Lesson-5/The-Anatomy-of-a-Lens
There is also a superb simulator for lens ray diagrams at:

https://phet.colorado.edu/en/simulation/legacy/geometric-optics
There is an online circuit builder, with lessons, at:

https://phet.colorado.edu/en/simulation/legacy/circuit-construction-kit-dc

Checkpoint Task
Physics in Action
Student Activity
Introduction

Measuring things is important. You have to be careful, and choose appropriate apparatus for the measurements you plan to take. For example, a trundle wheel is appropriate for measuring the length of a football pitch but not the length of a pencil or the temperature of a mug of tea.

In the first task, you will be asked to measure things from a diagram. In the second, you will be asked to measure things in an experiment. Both will then require you to use your measurements in a calculation to work out something that cannot be directly measured.
Task 1
The diagram below shows a distant planet being viewed through a convex lens. 




1. Add some more rays to the diagram to show how the image of the planet is formed.

2. By taking appropriate measurements from the diagram, determine the power of the lens.
3. Explain what would happen to the image if a lens was used which had a focal point which was closer to the lens. 
Task 2

You have been given a resistor. You need to construct a circuit and take measurements to determine the resistance of the resistor.

Extension task 1

A telescope is made using two convex lenses. The objective lens has a power of 17D and the eyepiece lens has a power of 35D.

1. Calculate the focal length of each lens.

2. Calculate the magnification of the telescope.

Not all telescopes use lenses.

Explain the problems that telescopes using lenses have.

Extension task 2

An electrical device has a resistance of 4.0( and draws a current of 5.0A.

1. Calculate the voltage across it.

2. Calculate the power it draws.

Another device has resistance of 12(.

Calculate the power it dissipates when the voltage across it is 24V.
123 – This activity offers an opportunity for maths skills development.





ABC – This activity offers an opportunity for English skills development.
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