6th grade Final Key
1. The difference between temperature and thermal energy is that thermal energy is the total energy of all the molecules in a substance, and temperature is the moving of thermal energy between substances. (2pts)
2. The three temperature scales are Celsius, Fahrenheit, and Kelvin. 0 degrees Kelvin is absolute zero = (-273 degrees Celsius.) (2pts)
3. 273 degrees C = 0 degrees K.

4. Conduction, Convection, Radiation

5. Be sure that your picture has explanations of conduction touching, radiation heating up with waves from afar, and convection carries heat through swirling currents. (6 pts in all, take a point off for each one without explanation)
6. Convection is the most efficient method of energy transfer because the current forces EVERY atom to pass individually past the substance and carry heat away. (2pts)
7. To prove that water has more specific heat than soil, a cup of soil, and a cup of water could be placed on a stove. After every minute the temperature could be taken. The water should heat up slower, and the soil quicker, then the water should cool down slower, and the soil quicker. Thus, since water holds heat longer, it has a higher specific heat! (4pts)

8. To calculate the energy exchanged in the brass, subtract the temperature start and end. 425 – 400 = 25. Then multiply 25 degrees K times 35kg times 376 J/kgK.
(25)x(35)x(376) = 329000 J. (2 pts) 
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  When the temperature changes, the two metals expand and contract at different rates which causes the bimetallic strip to coil and uncoil. This movement flips the switch to turn on either the air conditioner, or the heater. (2pts)
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  The refrigerant liquid is pumped through a compressor, which changes the liquid to a gas. This takes energy away in the changing of the state from liquid to gas. When the gas cools back down and becomes a liquid, energy is given off. That gives off energy, and is done on the back, or outside the refrigerator. (2pts)
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  (2pts)
12. Frequency is the number of times something goes up and down in a certain amount of time.

13. Gamma, or cosmic rays have the highest frequency.

14. Radio has the lowest frequency.

15. The speed of ALL electromagnetic waves is 300,000 km/sec, or 186,000 mi/sec. 

16. Radio waves can pass through the entire atmosphere because the long waves won’t be interfered with by particles in the atmosphere. (2pts)
17. AM – amplitude modulation – the amplitude of the waves change the pitch on the radio.
FM – frequency modulation – the changing frequency of the waves change the pitch on the radio.

PM – Phased modulation – the changing of phase, or the changing orientation of the wave before, or after the carrier wave gives zeros, or ones for digital information. (4 pts)
18. Reflection is a straight line bouncing off in only one medium. Refraction is the bending of light as it passes through more than one medium.  
19. Refracted objects bend, because the light slows down more when passes through a denser medium, or thicker medium. (2pts)
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 The planar image is right side up and inverted. The Convex reflected image is upside down if beyond the focal point. (2pts)
21. [image: image6.jpg]point  Object point



  [image: image7.jpg]



The convex rays are concentrated to a focal point, and the concave lens spreads the rays outwards. (2pts)
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 The main part of the construction of a periscope is to make sure that the two mirrors are reflected from a 45 degree angle. (2pts)
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The magnetic field aligns perpendicular to the flow of current. (2pts)

24. Electrons are small almost weightless negatively charged particles outside of the nucleus of the atom. When they are flowing from atom to atom from one area to another, they are creating a current of electricity. (2pts)

25. Valence electrons are the outermost electrons in atoms. They are responsible for the bonding of atoms to make compounds. 

26. You can calculate the number of valence electrons around an atom, by using the atomic number and the first two will be in the first level. The next 8 are in the second level. The next 18 in the third, 32 in the fourth, and 50 in the fifth. The valence electrons are the number which are left in the outer energy level after starting at the inner most level. (2pts)
27. A coil of wire with electricity running through it, is a solenoid.
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Parallel (2pts)
29. A fluorescent bulb lights up due to the action of the electrons in the noble gas inside the tube. The electricity flowing through the gas excites the valence electrons making them jump up to a higher energy level. Then, when they drop back down to their regular level, they let out a photon of light. (2pts)
30. Ionization is either taking away electrons from atoms, or giving them more.

31. Metals are good conductors because they generally have a lot of valence electrons allowing them to share more,, or they just share their electrons easily. Better for the flow of electrons from one atom to another that way. 

32. Static electricity is electricity building up in an area, and not moving.

33. The noble elements all have filled energy levels. Their valence electrons therefore don’t need to share, so they are found alone in nature, and not in compounds. Since they don’t share, they seem to be “too good for anyone else”, so they’re noble – noble means above it all. (2pts)
34. An electromagnet is a coil of wire around an iron middle. A current is passed through the wire, and the magnetic field magnetizes the iron creating a magnet. 
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 Electromagnetic induction is moving a wire across a magnetic field, making electrons flow,, or moving a magnetic field across a wire, making the electrons flow. (2pts)
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  Need a switch, power source, and resistor.
37. Protons – 7, electrons – 7, neutrons – 7

38. 7 protons, 7 neutrons,, and 2 electrons in the first energy level, and 5 in the second one. 

39. Lightning forms when electrons from dust and air particles rub against the particles in the cloud forming a build up of static electricity. 

40. [image: image14.jpg]


 The DC generator only has one commutator. Thus it can only supply the induction path of one direction of the electrons flowing. (2pts)
41. The AC generator has two commutators, and thus can supply the induction path of both directions for the flow of electrons. (2 pts)

42. A metal detector works by inducing a magnetic “eddy” current in the metal object, which can then be detected by opposing the magnetic flow of the detector. (2pts)

43. Computers store information in zeros and ones – binary. 

