4 group task in physics:

Edited at 5pm 21.12.2016.
Answer the questions in your own words. Do NOT copy.

1. Explain the physics of NOT, AND, OR gates.

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

3. Give arithmetic equivalents of the logical operations. 

4. 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?

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

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

7. 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.

8. What is a lifetime of a neutron?

9. What is a lifetime of a proton?

10. A circular coil of wire has a diameter of 20cm and contains 10 loops. The current in each loop is 3A, and the coil is placed into 2TESLA external magnetic field. Determine the maximum and minimum torque exerted on the coil by the field.

11. Give the equation, which can be used to find the momentum of a photon. 

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

13. Wavelength of a ball: Calculate the de Broglie wavelength of a 0.2 kg ball moving with a speed of 15 m/s.

14. As a particle travels faster, does its de Broglie wavelength decrease, increase, or remain the same?

15. Explain quantum gates.

https://en.wikipedia.org/wiki/Quantum_gate

16. Access quantum computer.

http://www.research.ibm.com/quantum/

17. Find momentum of photon with the wave length of 500 nanometers.

18. What color is the Sun?

19. 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.

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

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

22. Why is the sky blue, the clouds are white, dawn and sunset are red? 

23. Explain the equations of General Relativity Theory.  https://en.wikipedia.org/wiki/General_relativity

24. How can we create a black hole?

25. What energy sources have the most potential? 

Zimmermann:

26. Solve Zimmermann Polygonal Areas problem.

http://azspcs.com/Contest/PolygonalAreas

Submit as many different areas solutions as possible in the form (1,2), (2,6), (3,4), (4,5), (6,3), (5,1) going clockwise or anti-clockwise along the border of the polygon for 11, 17, 23, 29, 37, 47, 59, 71, 83, 97, 113, 131, 149, 167, 191, 223, 257, 293, 331, 373, 419, 467, 521. For each problem we need maximum and minimum areas polygons.  Do it only if you like it.
http://discrete4math.weebly.com/uploads/2/5/3/9/25393482/11polygonal11areas11zimmermann11.txt

Deadline: 31.12.2016.
