GCSE DUAL AWARD SCIENCE - PHYSICS REVISION - 4TH YEAR (2007)


HEAT ENERGY TRANSFER

1. Which way does thermal energy normally flow?

2. Name three ways in which heat energy flows.

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

(a) conduction; & (b) convection

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

5. Why is it better to wear lots of thin layers than one thick layer of clothing when trying to stay warm?
6. Why do we know that the Sun’s heat reaches the Earth only by thermal radiation?

7. List the factors that increase the rate at which an object emits thermal radiation.

8. Why are:

(a) solar panels black;

(b) survival blankets silver?

9. Describe the ways in which a thermos (vaccum) flask reduces heat transfer by:

(a) conduction

(b) radiation

10. Describe six ways of reducing the heat lost from a house.

ENERGY EFFICIENCY
11. Give one example in each case of the following energy transfers:

(a) electrical to light; (b) electrical to sound;

(c) chemical to electrical; (d) heat (thermal) to chemical; (e) kinetic to gravitational potential; (f) elastic potential to kinetic; (g) nuclear to thermal (heat); (h) kinetic to thermal (heat) 

12. Draw energy flow diagrams to describe the energy transfers taking place in:

(a) an electric light bulb; (b) a water wheel;

(c) a wood fire; (d) a battery powered radio;

(e) a child jumping off a wall

13. Complete the following statement by inserting the missing words:

Energy cannot be created or ________, it can only _________ form. This is known as the conservation of __________.

14. In what ways is energy wasted in the transformations of Q12 (a), (b) and (d)?

15. What disadvantage occurs when energy spreads out as for example with heat energy?

16. Calculate the perecentage efficiency of a light bulb that requires 6000J of electrical energy in order to produce 1200J of light.

17. A loudspeaker has a percentage efficiency of 40% when producing sound. If the speaker produces 160J of sound energy calculate:

(a) the electrical energy supplied

(b) the energy wasted

18. How are energy efficient light bulbs different from traditional filament ones?

ELECTRICAL POWER, COST & DISTRIBUTION

19. Why is electrical energy so useful?

20. Give ten devices that we would not be able to use without electricity.

21. What is meant by ‘power’?

22. Calculate the electrical energy used by:

(a) a 2kW heater in 5 hours

(b) a 400W computer in 4 hours

23. How many units of electricity are used by:

(a) a 3kW fire in 4 hours?

(b) a 500W electric iron in 30 minutes?

24. If electrical units each cost 12p, calculate the cost of using each of the devices in Q22 & Q23.

25. What is the ‘National Grid’?

26. Why are transformers needed in the National Grid?

27. What do step-up transformers reduce?

ENERGY RESOURCES & THE GENERATION OF ELECTRICITY
28. For each part of this question choose from the following list: coal, gas, oil, uranium, biomass, food, wind, waves, solar, geothermal, batteries

Which of the above are:

(a) fossil fuels? (b) originate in the Sun? (c) might run out in the next few hundred years? (d) cause atmospheric pollution? (e) require a large amount of land? (f) have to be mined? (g) can involve direct transfer of the Sun’s energy into electricity? (h) are very cheap to run?

29. Describe how flowing water can be used to produce electricity.
30. Describe the route by which the light energy emitted from a light bulb originated from light energy from the Sun via a coal-fired power station.

31. (a) What is meant by ‘renewable energy resources’.

(b) Which of the sources listed in question 28 are renewable energy resources.

32. For each of the energy sources listed below, give two advantages and two disadvantages of using them for the generation of electricity.

(a) coal,  (b) uranium,  (c) wind,  (d) flowing water, (e) geothermal, (f) solar (g) tidal

33. Which renewable energy sources can be used to directly drive turbines?

34. Name an energy source that can be directly transferred into electricity (no turbine needed).

35. Why is most electricity generated using non-renewable energy sources?

THE ELECTROMAGNETIC SPECTRUM

36. Define what is meant by:

(a) wavelength; (b) frequency

37. Calculate the speed of a wave of wavelength 6 m and frequency 300 Hz.

38. List the main regions of the electromagnetic spectrum in order of increasing wavelength. 

39. Which region or regions of the electromagnetic spectrum:

(a) are for television transmission

(b) are used by security devices

(c) cause sun-burn

(d) are used in radar

(e) can be used to treat cancer

(f) are used for heating

(g) are used by remote controls

40. State four common properties of all electromagnetic waves.

41. List the colours of the spectrum of white light starting with the one of highest frequency.
42. How is visible light different from ultra-violet?
43. Describe, with the aid of a diagram, how the effect of total internal reflection is used in an endoscope

44. With the aid of diagrams explain the difference between digital and analogue signals.

45. Classify the following systems as either 'digital' or 'analogue'

(a) the sound of music travelling through the air;

(b) Morse code; (c) optical fibre communication;

46. What are the advantages of digital communication?

47. Describe how radio waves can suffer interference.


RADIOACTIVE DECAY

48. Define what is meant by:

(a) atomic number; (b) mass number; (c) isotopes

49. A neon (Ne) nucleus contains 10 protons and 11 neutrons. What are its atomic and mass numbers?

50. What do ionising radiations do to atoms?

51. How could you show in a laboratory that an isotope was only emitting: (a) alpha radiation; (b) beta radiation; (c) gamma radiation?

52. What is: (a) an alpha particle; (b) a beta particle; (c) a gamma ray?

53. What is meant by 'half-life'?

54. A source has a half-life of 3 hours. 

If initially its activity is 320 counts per second what would you expect its activity to be after:

(a) 3 hours;   (b) 6 hours;  (c) 9 hours;  (d) 12 hours

55. A source’s activity falls from 1000 to 250 counts per seecond in 50 minutes. What is its half-life?

56. Calculate the expected activity of an isotope of half-life 5 years after a period of 20 years if initially its activity is 4000 counts per second.

57. Describe a medical and a non-medical use of radioactivity.

THE UNIVERSE

58. If a wave source is moving away to an observer how will the observed wavelength and frequency change? 

59.(a) What is 'red-shift'?

(b) How does the red-shift of galaxies vary with distance?

60. (a) What is meant by the ‘Big Bang’ theory of the origin of the Universe?

(b) How is red-shift used to support the theory of the Big Bang? 

61. What are the advantages and disadvatages of using telescopes in space compared to those on the ground?

62. Why are X-ray telescopes dificult to use on the ground?

63. Why are radio telescopes generally larger than other types?
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