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List of exam questions for 4" semester students of the Faculty of Physical Medicine and
Rehabilitation, subject — Biomechanics, Kinesiology II (English-speaking sector)

1. Elements of the cytoskeleton. Biomechanics of cytoskeletal building blocks.

2. Long-range order from short-range interactions.

3. Network architecture and mechanics

4. Sensing the mechanical microenvironment. Future research on the cytoskeleton

5. Biomechanics of cell membrane. Micropipette aspiration. Liquid drop model.

6. Measuring surface tension and areal expansion modulus.

7. Muscle/bone interactions. Kinesiological model of the unified system of the joint.

8. Free body diagram of lower arm. Biomechanics of the knee.

9. Biomechanics of the human spine.

10. Electric forces in biology. Polar molecule.

11. Electric dipole potential and potential difference

12. Physical fundamentals of electrocardiography. The main provisions of the Einthoven theory.
13. The physiological meaning of the ECG teeth. Implanted Cardioverter Defibrillators (ICDs).
14. Biomechanics of the heart.

15. The structure of an artery and veins walls. Law of Laplace.

16. Modeling flow in blood vessels. Properties of a compliance vessel.

17. The Strength of Blood Vessel Walls. Flow in Curving Arteries.

18. Biomechanics valves. Strokes and aneurysms.

19. Structure of the lungs and the relationship between the lung and heart.

20. Bifurcations of lung airways and alveolar bifurcation.

21. The Mechanics of the Alveoli. Surface tension on alveoli walls.

22. Mechanics of breathing. Force balance of the visceral pleura/outer lung wall during
preinspiration.

23. Volume of the lungs. Spirometer.

24. Flow of air during breathing. Airway resistance for each bronchus generation, total airway
resistance and conductance.

25. Inspiration/expiration cycle. Breathing with a diseased lung

26. Compliance (elastance) Crow, resistance Raow, inertance Isow, and P represents the inspiratory
muscles. Mechanical model of breathing.

27. Forces in normal teeth. The stress-strain curve for wet dentin under compression.



28. Some simple cases of the physics in orthodontics.

29. Schematic representation of tooth and alveolar ridge. Crowns, bridges, and implants.
30. The rheological properties of the tooth and its mechanical model.

31. The concepts of the external stimulus and the receptor (analyzer) and their types.
32. The relationship between stimulus intensity and characteristics of the action potentials.
Weber-Fechner low.

33. Sound. Subjective and objective characteristics of sound. Sound level unit.

34. General overview of the work of the auditory organ, in terms of biomechanics.

35. Audiometry. Audiogram.

36. Biomechanics of the vestibular apparatus.

37. Light, eyes, and vision structure of the eye. Accommodation

38. Physiological and chemical visual processes in the eye. Image formation.

39. Myopia and farsightedness, their correction.

40. Myopia and glaucoma in terms of biomechanics, a tonometer.



