TRIPLE AWARD EXTENSION PHYSICS REVISION QUESTIONS

COMMUNICATIONS EXTENSION

COMMUNICATIONS SYSTEMS 

1. In a communication system briefly explain the purpose of: 

(a) an encoder; (b) a transmitter; (c) a transducer

2. Give an example of each of the above.

3. Explain the difference between an analogue and a digital signal. 

4. Give two advantages of digital over analogue signals.

5. State whether the following use digital or analogue storage: (a) CD players; (b) VHS recorders; 

(c) record players.

6. Describe, with the aid of a diagram how one type of  microphone works.

7. What is meant by (a) 'noise' and (b) 'attenuation'. 

TRANSMITTING AND 

RECEIVING RADIO WAVES

8. Who is famous for having sent the first radio signal across the Atlantic ocean?

9. Why can radio waves of longer wavelengths be detected further away from their transmitters than those of shorter wavelengths? 

10. What is a 'sky wave'?

11. What region of the atmosphere reflects radio waves?

12. Calculate the wavelength of a radio wave of frequency 200kHz if its speed is 300 000 000m/s.

13. Calculate the frequency of an FM station of wavelength 3m.

14. Draw a diagram showing a radio wave with amplitude modulation.

15. Give one advantage and one disadvantage of AM over FM.

SATELLITES

16. What is the difference between a passive and an active satellite?

17. What are the properties of the orbit of a geostationary satellite?

18. Why will a satellite in low polar orbit eventually observe all of the Earth?

19. Use the equation below to calculate the orbital speed of a satellite that has a period of 2 hours when orbiting at a height of 600 km above the Earth's surface. (Earth radius = 6400 km)

              orbital speed  =  2 x  x orbital radius
                                              time period

20. Use your answer above and the equation below to calculate the centripetal acceleration of the satellite.

                             a = v2 / r

21. What force causes the above acceleration?

22. Why does a satellite not fall down to the Earth?

23. Either using the formula below or otherwise, calculate the force being exerted on the satellite 

of Q19 & 20.

                          F = (m x v2) / r


PARTICLES EXTENSION

IDEAL GAS MOLECULES

24. What change will cause the average kinetic energy of ideal gas molecules to double?

25. What is the temperature of zero kelvin in oC?

26. Explain how a gas exerts a pressure.

27. A gas of constant mass and volume is warmed from      

      27oC to 627oC. Use the equation below to calculate   

      its final pressure if its initial pressure was 

      100 000 Pa.

                            P1 / T1  =  P2 / T2
ATOMS AND NUCLEI

28. What did Geiger and Marsden's experiments with gold foil and  particles show about the structure of an atom?

29. Sketch a graph showing how the number of neutrons (N) varies against the number of protons (Z) for stable isotopes.

30. Label on your graph a region where isotopes undergo - decay.

31. Explain what happens to an atom when it undergoes - decay.

32. When does + decay rather than decay occur?

33. When does a loss of energy in the form of  radiation occur?

34. What is meant by 'nuclear fission'?

35. Apart from energy and daughter nuclei, what else is produced by the fission of U-235? 

36. What is a chain reaction? 

37. How can electricity be obtained from the process of nuclear fission?

38. What are the problems of generating electricity using nuclear fission?

ELECTRONS AND OTHER PARTICLES

(Part of Particles Subject Extension)
39. What do protons contain that electrons do not?

40. What is a positron? 

41. How many types of quark are there found in a proton?

42. Draw a diagram showing the structure of an electron gun.

43. Use the equation below to calculate the kinetic energy of an electron when accelerated by a voltage of 10kV.

(charge of electron = - 1.6 x 10-19 C)

                                          KE = e x V

44. If one million electrons flow past a point in one second what electric current (in amperes) is flowing?

(charge of electron = - 1.6 x 10-19 C)

45. Draw a diagram showing how an electron beam can be deflected by an electric field.

46. Give two different uses of electron beams other than a cathode-ray-oscilloscope.

47. Describe how a C.R.O can be used to measure the frequency of an electrical signal.

