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Mechanics and Machine Construction and Design II degree – questions for diploma exam 

(specialty: International Design Engineer) 

Academic Year 2021/2022 

 

1. Write equations of the dynamics of a body in spherical motion. 

2. The principle of virtual work. 

3. Conservative force field, the principle of Dirichlet. 

4. Principles and criteria for the selection of metal materials. 

5. Weldable steels with increased and high endurance. 

6. Corrosion-resistant steels and acid-resistant. 

7. Aviation materials. 

8. Materials for nuclear Energy 

9. What is conduction? Fourier's law. 

10. How does the vacuum between the two walls reduce conduction? 

11. How does the vacuum between the two walls reduce convection? 

12. What is radiation? 

13. What is convection? Newton’s law. 

14. How Human Resources Management impacts on organizational performance. 

15. Attribution theory how we make judgments about people. 

16. The relationship between motivation, job satisfaction and money. 

17. The concepts of concentration and differentiation of process operations in the view 

of the increase in its productivity. 

18. The idea of total (complete) machining and the possibilities for its realization 

considering the processing capabilities of contemporary work centers. 

19. Techniques and the means used in modelling manufacturing systems operation and 

related process flow. 

20. Quantitative metrics used in the description of automation level and flexibility 

attributes of process performance. 

21. The basic idea of FEM method. 

22. The main types of multi-level planning.  

23. Errors in hypothesis testing.  

24. Basics of experiment design.  

25. Two-level fractional plans.  

26. The method of least squares.  

27. Plans fractional and complete. 

28. Explain what are the finite-difference methods (FDM). 

29. Examples of applications of Runge-Kutta methods. 

30. What physical principle is described by the Navier Stokes equation? 

31. Characterize laminar and turbulent flows. 

32. What negative consequences of cavitation affect fluid flow machinery and devices? 

33. How does the Finite Volume Method work in application to fluid flows?  

34. Comparison of different types of element meshes. 

35. Shell modelling – examples of applications. 
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36. Generalized models of process structure for complex mechanical components and 

chief factors determining operation sequences. 

37. Attributes considered within industrial classification and coding systems and used in 

CAPP. 

38. Technologies and means required for the use of generative methods of CAPP. 

39. Industrial thermal measurements. 

40. Industrial vibrations measurements. 

41. Explain what are Distributed Control Systems. Give examples. 

42. Boiler efficiency and heat losses.  

43. The components of boiler’s unit. 

44. Equipment for fuel preparation for boiler. 

45. Types of stem boilers. 

46. Bryton Cycle. 

47. The main elements of turbine power plants. 

48. Energy losses in turbine stage. 

49. Turbine flow parts. 

50. Fick’s law with quantities description and units. 

51. Concentration boundary layer. 

52. Lewis’s law. 

53. Computational Fluid Dynamics and its applications. 

54. Conservation low of mass. 

55. Conservation low of momentum. 

56. Conservation low of energy. 

57. Examples of Heat transfer modelling software. 

58. Different maintenance strategies and principles of their selection. 

59. Software categories used for aiding contemporary maintenance system. 

60. Intelligent manufacturing methods, smart manufacturing. 

 

 

 

 

 

 

 

 

 

 

 

 

 


