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Theoretical questions for the exam, 2018/19 

1. What are the main types of the heat transfer? 
2. What is the main difference between the heat convection and the heat conduction? 
3. Why the radiators is located under the windows? 
4. Why the wind blows (if it blows)? 
5. We would like to cool down a barrel of beer by ice. Where the ice should be taken, above the barrel or 

below the barrel (as we do not take the ice to the beer ! ) 
6. Why we have to be careful when warming up water in the microwave oven? 
7. What is the Fourier law for the heat conduction of a wall? 
8. How the heat flux can be defined and what is its SI unit? 
9. What is the equivalent of the Ohm law for the heat conduction? 
10. How the thermal resistance can be defined? 
11. Mention example for the serial/parallel connection of the heat resistances! 
12. During the renovation they advise to renew/replace the doors and windows first and just insulating the walls 

later. What can be the reason for this? 
13. Where the thermal insulation should be installed to the inner or outer side of the wall? Why? 
14. What is the temperature distribution inside a homogenous wall? 
15. Introduce the Wien law? 
16. Why the efficiency of the bulbs is so low (~ 5%)? 
17. How the surface temperature of the Sun can be determined? 
18. The red or the blue stars has higher temperature? Why? 
19. Approximately how much is the efficiency of a thermodynamic circle (heat engine)? 
20. Why the Carnot cycle is important?  
21. How the heat engine/refrigerator works (working principle, not technical details)? 
22. What is the heat pump? 
23. What are the similarities/differences between the refrigerator and heat pump? 
24. Which type of heat pump is more effective, the one operated by water or by air? 
25. Where the communicating vessels principle is used in the everyday life? 
26. If a ship goes over a diver, does he/she feel bigger pressure during that? 
27. Try to assess how much force acts from the hydrostatic pressure for the chest of a diver! Why this big force 

does not cause injury? 
28. Is there buoyancy for a body floating in water in the ISS (International Space Station)? Why? 
29. How does a submarine “work” (why it sinks and why it comes up)? 
30. Why the bombs blown up underwater were dangerous for the submarines? 
31. Mention an everyday application of the law of continuity! 
32. If the speed of a flowing liquid id increased, how does its pressure change (Bernoulli law)? 
33. In case of wind or doldrum (windless) is better the air blast in a chimney? 
34. What is the hydrodynamical lifting force? 
35. How can an airplane fly even if its engines stop? 
36. Why Pitot tube is installed for all of the modern airplanes (however they have GPS and radar)? 
37. How the blade of a continuously running computer ventilator can be dirty (why does not the wind blow out 

of the dust from it)? 
38. Mention an example where the drag is harmful and one where it is useful! 
39. What is the frontal area in case of the drag force? 
40. Under what circumstances is the Sokes law valid? 
41. Mention examples for Newtonian and non-Newtonian mediums! 
42. How the viscosity of the oil is changing if the oil temperature goes up? 
43. How much is the critical Reynolds number for the liquids flowing in a pipeline? 
44. What is the velocity profile of the speed distribution for laminar flow of liquids in a pipe? 
45.  
46. Why the sound of a Doberman dog is deeper than for a Pekingese (or a doxie)? 
47. What is the frequency range of the sound can be detected by the human beings? 
48. Which properties of the vibration can be connected with the sound intensity? 
49. Which properties of the vibration can be connected with the sound pitch? 
50. Why the diameter of the bass loudspeaker is bigger than the one used for high sounds? 



51. What is the connection between the frequency and the pitch (the highness of the sound)? 
52. How much is the basic frequency of vibrating string with the length of L? 
53. What are the harmonics (overtunes)? 
54. What does determine the timbre (tone) of a sound? 
55. If we hear an instrument, generally we know what instruments it is. From which property of the sound we 

can conclude for the instrument? 
56. What are the harmonics (overtunes) for a vibrating string fixed in the two ends? 
57. Why the musicians have to tune up their instruments after the arrival of the audience, just before the 

performance starts? 
58. How many dB is the pain level for a sound of 1000 Hz? 
59. If a sound source approaches toward us, we hear its sound to be higher or lower than the original? 
60. Can we notice Doppler effect is the sound source and the observer are in rest? And if the wind starts 

blowing? 
61. Mention a practical application of the Doppler effect! 
62. What is the working principle of the speed detectors used by the police (trafipax)? 
63. What is the red shift in the cosmology? 
64. What was the Big Bang and how it is connected to the red shift? 
65. How old is our Universe (and from how we know that)? 
66. What is the infra sound and where we can meet with it? 
67. What is the ultra sound and where we can meet with it? 
68. What does the Weber/Fechner law express? 
69. How the decibel is defined? 
70. If the sound intensity (power) increases to the double, how does its dB loudness increase? 
 


