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Heat Transfer

The distinction between temperature and heat, and that differences in temperature can lead to transfer of energy. How energy is transferred by the movement of particles in conduction and convection, and that energy is transferred directly by radiation.  Applications including insulation and vacuum flasks.
Forces & Pressure
Unbalanced forces change the speed or direction of movement of objects, balanced forces produce no change in the movement of an object. Resultant force. Ways in which frictional forces, including air resistance, affect motion.

Turning effect of a force. Calculating moments [moment = force × perpendicular distance]. The principle of moments and its application to situations involving one pivot.

Pressure.  How to calculate it [pressure = force ( area] and applications [for example, the use of skis and snowboards, the effect of sharp blades, hydraulic brakes].
Oscillations and Waves

Examples of oscillation; period and frequency; pendulum.

Resonance – what it is; examples of how it can be useful or a nuisance.

Waves: what they are; transverse and longitudinal waves. Wavelength, amplitude, period and frequency. Reflection and refraction of waves.

1. What causes a flow of heat energy and which way does heat energy normally flow?

2. Name three ways in which heat energy can flow.

3. In terms of what happens to the molecules of a substance explain how heat energy flows by:

(a) conduction; (b) convection.
4. Briefly describe, with the aid of a diagram, an experiment to find out how well four different metals compare with each other in how well they conduct heat. 

5. Why does a concrete floor feel colder than one covered with carpet even when they are both at the same temperature?

6. Why does a wind often blow in off the sea on a hot day?

7. Why do we know that the Sun’s heat reaches the Earth only by heat radiation?

8. Apart from looking good, why is it a good idea to wear bright clothes in summer?

9. Draw a labelled diagram of a vacuum (Thermos) flask. What methods of heat transfer does the vacuum between the glass walls cut down?  What is the purpose of the silvering coating the glass bottle?

9. State three ways an unbalanced set of forces can change the motion of an object.

10. Two forces of 5N and 7N act on an object. Draw diagrams showing how these forces can produce an overall (resultant) force of (a) 12N; (b) 2N.
11. Give an example in each case of a frictional force: (a) decreasing the speed of an object; (b) increasing the speed of an object; (c) changing the direction of motion of an object.

12. John of weight 400N sits 3m from the pivot of a seesaw. Where must Mary, of weight 600N, sit to balance the seesaw?

13. Copy and complete:

Pressure, in newtons per square metre, equals force, in ________, divided by _______, in metres squared. Therefore for the same force, pressure is reduced if the area is ___________ but pressure is ____________ if the area is decreased. In many circumstances the ___________ is equal to the weight of an object.

14. Calculate the pressure when a force of:

(a) 50N acts over an area of 10m2; (b) 800N acts over an area of 20m2; (c) 4N acts over an area of 16m2.

15. Calculate the force when a pressure of:

(a) 50N/m2 acts over an area of 10m2; (b) 800N/m2 acts over an area of 20m2; (c) 4N/m2 acts over an area of 16m2.

16. Explain in detail why a sharp knife cuts better than a blunt one.

17. Explain in detail why tractors have wide tyres.

18. What is meant by the period of an oscillation?

19. A pendulum performs 20 complete oscillations in 40 seconds. What is the frequency of this pendulum?

20. Give three examples of resonance.

21. What is the difference between a transverse wave and a longitudinal wave? Give an example of each.

22. Draw a diagram of a transverse wave. Label clearly on the diagram the wavelength and the amplitude.

23. Draw a diagram showing waves being reflected from a straight barrier.

24. State 2 things that change when straight water ripples move from deep water into shallow water. What is this effect called?

Electricity
Circuit symbols. How to design and construct series and parallel circuits, and how to measure current and voltage

That the current in a series circuit depends on the number of cells and the number and nature of other components and that current is not 'used up' by components

That energy is transferred from batteries and other sources to other components in electrical circuits

Refraction How light is refracted at the boundary between two different materials. Total Internal Reflection: what it is and when it happens. Applications of TIR including optical fibres.

Electromagnets

That a current in a coil produces a magnetic field pattern similar to that of a bar magnet

How electromagnets are constructed and used in devices [for example, relays, lifting magnets]

1. Draw the circuit symbols for the following electrical components:

(a) battery (indicate which side is positive); (b) switch (open); (c) light bulb; (d) ammeter.
2. Draw two electrical circuits that show the difference in connection when two light bulbs are connected (a) in parallel or (b) in series to a battery.

[image: image1.bmp]3. What are the advantages of parallel connection over series connection when attaching light bulbs to a battery?

4. In the circuit shown opposite all the lamps are identical:

(a) Which switch or switches have to be closed for: 

(i) lamp P to come on? (ii) lamp Q to come on?

(b) If all the lamps were on, which one(s) would you 

expect to be: (i) the brightest? (ii) the same brightness

as each other? (iii) brighter than lamp R?

(c) Redraw the circuit adding the following:

(i) a switch that allows lamp P to be on without lamp Q

also being on. (ii) arrows showing the direction of current 

flow in the above case.

(d) With both circuits how could the brightness of all the 

lamps be increased?

5. By drawing a suitable diagram describe how an ammeter can be used to measure the current flowing out of a battery to a light bulb.  Add to the diagram a voltmeter measuring the voltage across the lamp.
6. Copy and complete the diagram opposite showing the complete path taken by light 

after it enters the rectangular block of perspex.  (You do not have to measure any angles.)
7. What is the effect on the light in question 6 called?

8. The critical angle for water is 42º.  Draw clear, labelled diagrams to show what 
happens to a ray of light travelling through water and hitting the surface at an angle of 
incidence of (a) 25º and (b) 55º. (No need to use a protractor!)
9. Draw diagrams to show how a glass prism with angles 45º, 45º, 90º can be used 
to turn a ray of light through (a) 90º and (b) 180º.
10. Draw a diagram to show how a ray of light can travel along a bent optical fibre.

11. State 2 uses of optical fibres.

12. What is an electromagnet?

13. Draw a diagram of an electromagnet showing its magnetic field.

14. How can the strength of an electromagnet be increased?

15. Give four different uses of an electromagnet.
16. Draw a diagram and describe how an electromagnet is used in a relay switch.

17. In an experiment to investigate how the strength of an electromagnet varies with current level the following results were obtained:

	Current level (A)
	0.0
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	Paper clips held
	0
	4
	9
	12
	17
	20
	23
	25
	25


(a) Draw a graph of ‘paper clips held’ [on the vertical axis] against ‘current level (A)’. You should draw a best-fit curve on your graph.

(b) Use your graph to predict: (i) the current level required to hold 10 paper clips; (ii) the number of paper clips expected to be held by a current of 2.2A.

(c) The student obtaining the above results expected the strength of the electromagnet to double if the current was doubled. How well do the results back up this prediction? 
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