3 group task in physics:
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1. Is electric charge quantized? What is “quantized”? What physical quantities are quantized? 

2. Link mechanics and thermodynamics with electrodynamics.

3. Explain electric charge. https://en.wikipedia.org/wiki/Electric_charge

4. Are there magnetic charges?

A. yes

B. no
5. Explain Coulomb’s Law. https://en.wikipedia.org/wiki/Coulomb's_law

6. Calculate the Coulomb force between the electron and the proton in a hydrogen atom. 

7. Explain electric current. https://en.wikipedia.org/wiki/Electric_current

8. Explain voltage. https://en.wikipedia.org/wiki/Voltage

9.1. Write the equations of the Ohm laws, explain. https://en.wikipedia.org/wiki/Ohm's_law
9.2. Explain the laws of Kirchhoff. https://en.wikipedia.org/wiki/Kirchhoff's_circuit_laws

9.3. An average of 120 kilowatts of electric power is sent to a small town from a power plant 10 km away. The transmission lines have the total resistance of 0.4 Ohms. Calculate the power loss if the power is transmitted at:

(a) 240 V

(b) 24,000 V

9.4. Calculate the series and the parallel circuits with e.m.f. of 3 Volts and the resistors 1, 2 and 3 ohms respectively.
10. Give Ampere law. https://en.wikipedia.org/wiki/Amp%C3%A8re's_circuital_law
11. Write Faraday law. https://en.wikipedia.org/wiki/Faraday's_law_of_induction
12. Give Gauss Law. https://en.wikipedia.org/wiki/Gauss's_law
13. Solve Maxwell Equations. https://en.wikipedia.org/wiki/Maxwell's_equations
14. Explain capacitor and inductor.

16. Explain the Theorem of Norton. https://en.wikipedia.org/wiki/Norton's_theorem
17. Explain the “Super Node”. https://en.wikipedia.org/wiki/Supernode_%28circuit%29
18. Explain the “Super Mesh”. https://en.wikipedia.org/wiki/Mesh_analysis
19. Explain the “Y-Delta Transform” https://en.wikipedia.org/wiki/Y-%CE%94_transform

20. Explain NOT, AND, OR gates.

21. Explain the RC circuit. https://en.wikipedia.org/wiki/RC_circuit

22. Explain the RL circuit. https://en.wikipedia.org/wiki/RL_circuit

23. Explain the RLC circuit. https://en.wikipedia.org/wiki/RLC_circuit

24. Explain p-n junction. https://en.wikipedia.org/wiki/P%E2%80%93n_junction

25. Explain the diode. https://en.wikipedia.org/wiki/Diode

26. Explain the transistor. https://en.wikipedia.org/wiki/Transistor
27. Prove the equations for the combined capacitance and resistance in series circuits and in parallel circuits.  

28. Electron’s path in a uniform magnetic field: An electron travels at 2 × 107 m/s in a plane perpendicular to a uniform 0.01T magnetic field. Describe its path quantitatively.

30. What is the direction of the induced current in the circular loop due to the current?

31. Compare the resistance of a capacitor and an inductor to direct current and alternating current. 

32. What particles mediate electromagnetic interaction?

A. electrons

B. protons

C. positrons 

D. photons 

33. A man 175 cm tall stands in front of a vertical plane mirror. His eyes are 10 cm bellow the top of his head. What are the sizes and the best location of the smallest possible mirror so that he can see his entire body?

Do these depend on his distance from the mirror? Why? How?

34. If the image in the mirror is straight and magnified, what mirror is that? 

35. Does the mirror equation hold for the plane mirror? Explain. 

36. Convex rearview mirror: An external rearview car mirror is convex with a radius of curvature of 16 m. Determine the location of the image and its magnification for an object 10 m from the mirror.

37. Describe diffraction. https://en.wikipedia.org/wiki/Diffraction
38. Describe thin film interference. https://en.wikipedia.org/wiki/Thin-film_interference
39. A spy satellite camera can recognize 3 cm objects from the altitude of 100 km. If diffraction was the only limitation (the wave length Lambda = 500 nm), determine what diameter lens the camera has.

40. Explain Black Body Radiation. https://en.wikipedia.org/wiki/Black-body_radiation

41. What color is the Sun?

42. The Sun’s surface temperature: Estimate the surface temperature of our Sun, given that the Sun emits light whose peak intensity occurs in the visible spectrum at around 500 nm.

43. Star color: Suppose a star has a surface temperature of 32,500 K. What color would this star appear?

44. Calculate the energy of a photon of blue light (Lambda = 450 nm) in the air or in vacuum.

45. What is a lifetime of a neutron?

46. What is a lifetime of a proton?

47. What particles mediate strong interaction?

A. neutrons

B. gluons 

C. photons 

D. protons

48. How many times is Electromagnetic Force weaker than the Strong Force?

A. 137

B. 758

C. 3592

D. 126434
49. Explain quantum computing, cryptography, entanglement, superposition and analogue computing.
50. Explain Relativity Theory.

51. How are Dirac delta-function and Heaviside function used in physics?

52. Prepare to Dota2 Gaming Competition. Try to win millions US$.

http://www.dota2.com/international/overview

https://en.wikipedia.org/wiki/The_International_(Dota_2)
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