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1. Heat transfer by convection occurs when
a. electromagnetic waves travel from one place to another through a vacuum
b. electrons bump into other electrons
c. atoms give off heat in the form of electromagnetic waves
d. particles of a fluid move from place to place
e. none of the above

2. Heat transfer in liquids and gases tackles place by
a. Conduction
b. Convection
c. Radiation
d. Conduction and Convection
e. Convection and Radiation

3. Which of the following has the maximum value of thermal conductivity?
a. Aluminum
b. Steel
c. Brass
d. Copper

4. Heat travels to the earth from the sun by:
a. Conduction
b. Radiation
c. convection
d. insulation
e. Vacuumization

5. If Ms. Smith burns her hand while grabbing a hot cup of tea, what type of thermal energy transfer has
taken place?

a. Radiation
b. Convection
c. Conduction
d. Equilibrium

6. Thermal energy always moves from cold to hot: True or False?
7. Some molecules are able to absorb large amounts of energy easily. Materials composed of molecules

would have _______.
a. high specific heat capacities
b. low specific heat capacities

8. Jim is insulating his room, so he goes to Home Depot to buy insulation. He has an option of picking the
R5, or R30 insulation. Which one would provide him with more heat retention?

9. What does the R-factor stand for?
a. Heat retention
b. Thermal resistance
c. Thermal release
d. Time release

10. Which of the following is a requirement for thermal insulation in materials?
a. High specific gravity
b. High specific heat
c. Low thermal conductivity
d. Non-inflammability



11. How does moisture affect the thermal insulation of a body?
a. Increases
b. Decreases
c. Unaltered
d. Becomes zero

12. An electrically insulating material has a resistivity that is ____ times greater than that of copper.
a. 1018

b. 1019

c. 1020

d. 1021

13. Haley wanted to know the temperatures of her thermometer in Fahrenheit, However it only measured
temperature in Celsius. Convert the temperatures of 2 days into Fahrenheit.

a. 20 Co

b. 23 Co

14. When was the Fahrenheit scale developed?
a. 1824
b. 1724
c. 1624
d. 1524

15. Convert 17o C to Kelvin. Round to nearest hundredth
16. Convert 35oF to Kelvin. Round to nearest hundredth
17. What is the formula for work?

a. W = fd
b. W = td
c. W = hd
d. None of the above

18. In physics, work occurs when a _____ acts on an object to move it some distance from the start point.
a. Voltage
b. Power
c. Force
d. Velocity
e. Energy

19. What two measurements are needed to calculate work?
a. Velocity and distance
b. Time and distance
c. Mass and force
d. Force and distance
e. Distance and mass

20. What is the standard unit of measure for work?
a. Ampere
b. Volt
c. Newton
d. Joule
e. Watt



21. What do we call the distance between the start point and the end point?
a. Displacement
b. Line of force
c. Motion
d. Replacement
e. Movement

22. If you spend 1 hour pushing as hard as you can on a wall, but the wall doesn't move. How much work
have you done?

a. 0 J
b. 1 J
c. 6 J
d. 60 J
e. 100 J

23. Which of the following is the correct formula to calculate work?
a. W = Ft
b. W = mgh
c. W = 1/2Fd
d. W = (1/2Ftd)
e. W = Fd

24. A player kicks a ball with a force of 5 N. The ball travels 10 meters. What is the total work?
a. 0 J
b. 5 J
c. 50 J
d. 500 J
e. 1,000 J

25. A box is pushed with a force of 15N. The box travels 2 meters. What is the total work?
a. 0 J
b. 30 J
c. 100 J
d. 150 J
e. 300 J

26. A woman did 200 J of work while exercising (doing push ups) for two minutes. How many push ups did
she do?

a. 2
b. 20
c. 100
d. 500
e. 1,000

27. True or False: Because work is a vector measurement, it has both a magnitude and direction.
a. True
b. False

28. Can solar power be stored?
a. Yes
b. No

29. For solar power to be stored, it must go through the following steps
a. Sun’s energy is converted to AC, travels to batteries and is stored for future use.
b. Sun’s energy is converted to DC, travels to batteries and is stored for future use.
c. Sun’s energy is transferred directly to batteries and is stored for future use.
d. Sun’s energy is returned to the grid and is stored for future use.



30. The source of energy used for satellites is _________.
a. Solar Cells
b. Edison Cells
c. Fuel Cells
d. Cryogenic Cells

31. The radiation of solar includes ____________.
a. Ultraviolet light and Visible light
b. Radio waves and Infrared waves
c. X rays and Gamma rays
d. All of the above

32. The nuclear radiation unit is ______.
a. Pascal
b. Rankine
c. Reaumur
d. Roentgen

33. Which type of radiation reaches the surface without absorption or without scattering?
a. Scattered solar radiation
b. Infrared radiation
c. Beam radiation
d. None of the above

34. The range of solar cell efficiency is
a. 5-10%
b. 10-15%
c. 15-20%
d. None of the above

35. Visible radiation gives ______________ energy.
a. Light energy
b. Heat energy
c. Both a and b
d. None of the above

36. Plants convert solar energy into ____________ energy.
a. Chemical energy
b. Light energy
c. Heat energy
d. None of the above

37. What is the S.I unit of the solar constant?
a. SI unit= W2/m2

b. SI unit= Wm2

c. SI unit= W/m2

d. None of the above
38. What causes wind?

a. Rotation of the Earth
b. Variations of the Earth’s surface
c. The Sun heating the atmosphere
d. All of the above



39. What is the earliest recorded use for windmills?
a. Generating electricity
b. Jousting
c. Pumping water
d. Grinding grain

40. When were wind turbines first used to produce electricity?
a. 1587
b. 1687
c. 1787
d. 1887

41. Which country created windmills?
a. Mongolia
b. China
c. Egypt
d. Iran

42. What’s the main source for the formation of wind?
a. Uneven land
b. Sun
c. Vegetation
d. Seasons

43. How much energy is available in the winds over the earth’s surface by current estimation?
a. 2.9 X 120 MW
b. 1.6 X 107 MW
c. 1 MW
d. 5MW

44. What does heating and cooling of the atmosphere generate?
a. Thermo line circulation
b. Radiation currents
c. Convection currents
d. Conduction currents

45. Wind energy is harnessed as ______ energy with the help of a windmill or turbine.
a. Mechanical
b. Solar
c. Electrical
d. Heat

46. The following is (are) the classification of winds
a. Global wind
b. Local wind
c. Both (A) and (B)
d. None of the above

47. Can geothermal energy be used in low temperature areas (like Alaska)?
a. Yes
b. No

48. The process of producing energy by utilizing heat trapped inside the earth surface is called
________.

a. Hydrothermal energy
b. Geo-Thermal energy
c. Solar energy
d. Wave energy



49. How much is the average temperature at depth of 10 km of earth surface?
a. 200oC
b. 900oC
c. 650oC
d. 20oC

50. What is hot molten rock called?
a. Lava
b. Magma
c. Igneous rocks
d. Volcano

51. What does EGS stand for in geothermal energy?
a. Engraved Geothermal systems
b. Enhanced geothermal system
c. Exhaust gas system
d. Engineered geo physical system

52. Who invented the first geothermal plant?
a. Michael Faraday
b. Piero Ginori Conti
c. Enrico Fermi
d. Guglielmo Marconi

53. A geothermal solution containing appreciable amounts of sodium chloride or other salts is called as
__________.

a. Fluids
b. Brine
c. Solvent
d. Magma

54. Earth’s outer layer rock is called as __________
a. Mantle
b. Crust
c. Outer core
d. Asthenosphere

55. The hole on earth’s surface from where the steam from the earth comes out is called a ________.
a. Gash
b. Mud pot
c. Void
d. Fumarole

56. A spring that shoots jets of hot water and steam into the air is called a _______.
a. Mine hole
b. Geyser
c. Hot spring
d. Mud pot

57. How much is the efficiency of a geothermal plant?
a. 28%
b. 15%
c. 42%
d. 30%



58. 4,790 joules of heat are added to 222 grams of water originally at 27.7 degrees C. What is the final
temperature of the water?

a. 39.2 0C
b. 23.9 0C
c. 32.9 0C
d. 92.3 0C

59. The amount of electrical energy that can be generated by a hydroelectric power plant depends
upon __________.

a. Head of water
b. Quantity of water
c. Specific weight of water
d. Efficiency of Alternator

60. Which of the following is not a requirement for site selection of hydroelectric power plants?
a. Availability of water
b. Large catchment area
c. Rocky land
d. Sedimentation

61. Potential energy of water is used to drive the turbine.
a. True
b. False

62. Hydroelectric power plant is __________
a. Non-renewable source of energy
b. Conventional source of energy
c. Non-conventional source of energy
d. Continuous source of energy

63. Hydroelectric power plant is mainly located in ____________
a. Flat areas
b. Deserts
c. Hilly areas
d. Deltas

64. Hydroelectric energy provides about _______ of the energy consumed annually in the United
States.

a. 7%
b. 12%
c. 30%
d. 65%

65. Which is not an example of renewable energy?
a. Solar panels
b. Wind Turbines
c. Natural Gas
d. Geothermal

66. Why is it good to learn about renewable energy at school?
a. We’ll never use renewable energy until it’s too late.
b. The future of our lifestyle will depend on our adoption of renewable energy.
c. It’s important to learn about renewable energy as it replaces other energy sources and

becomes a significant part of our lives.
d. Both B & C



67. How does renewable energy slow down global warming? (2 points)
__________________________________________________________________________________
______________________________________________________________

68. Which type of energy does not come from the Sun?
a. Biomass
b. Wind
c. Geothermal

69. Recycling is the  ___ component of waste hierarchy.
a. first
b. Second
c. Third
d. Fourth

70. The raw material that is sent to, and processed in a waste recycling plant or materials recovery facility
which will be used to form new products

a. Recyclate
b. Recycling material
c. recycled material
d. none of the above

71. The following material has highest recyclate quality
a. Paper
b. Plastic
c. Steel
d. Oil

72. In which of the following recycling, is maximum energy saved?
a. Steel
b. Cardboard
c. Paper
d. aluminium cans

73. What does it mean to reduce?
a. Use something over and over again.
b. Use less of something, creating smaller amounts of waste.
c. Make something into something new.
d. Make something ugly into something beautiful.

74. What does it mean to reuse?
a. Cleaning up a mess.
b. Make something into something new.
c. Use less of something, creating smaller amounts of waste.
d. Use something over and over again.



75. For the diagram above, identify the method of heat transfer that takes place in each illustration. Some
illustrations may show more than one form of heat transfer. (1 pt each/total 6 pts)

a. (1)
b. (2)
c. (3)
d. (4)
e. (5)
f. (6)

76. At certain times of the year, the air temperature and the sea temperature are the same.  Yet if you take
a dip into the sea, it feels colder. Why? (2 points)
__________________________________________________________________________________
_______________________

77. Have you ever grabbed the handle of a hot metal pan? Why did it feel hot to you? (2 points)
__________________________________________________________________________________
______________________________________________________________

78. If you pick up an ice cube, which way is the heat energy
flowing?______________________________________. What about if you pick up a cup of hot
chocolate? ______________________________________ (2 pts each/total 4 points)

79. Should ski jackets be black or silver? Why?  How would we find out if the color of the jacket has an
effect on the amount of heat it generates for the wearer? (2 points each/6 points total)
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________

Heat Collection Device Building Tips
While everyone has their own way to design and build devices (ANY Science Olympiad device), keep in mind
that the final outcome you are seeking - 1st Place - certainly counts on having a good design/build, but if you
are not documenting properly and covering all bases needed in keeping a valid log, your results will be
disappointing. In other words, it is not so much the machine as it is how you use the machine.



● Don’t go overboard on buying materials. Everything you need can be found in your neighbor’s recycling
can every week. Cardboard, something reflective, clear plastic, etc….

● DESIGN before building. Gather materials and think, think, think so you don’t have to waste time in
fixing mistakes. You may go through several prototypes, but try to build each one as best as possible.

● Insulation vs. no insulation? This is a question that is asked in several events (think Thermodynamics).
Remember, you are not trying to build a box for maximum heat retention so much as you are building
one for obtaining consistent repeatable results! What your device may be lacking in beauty, it may
very well make up for it in delivering a valid “guesstimate” for the Event Supervisor.

● Make sure to have a way of “reliably collecting” data from each trial that is run. This will add to the
accuracy of your estimate and with more data comes more organization of your data log and higher
expectations of better medaling on competition day! Also, with more trials you will be developing a
device capable of greater consistency.

● Make sure you are making accurate measurements when filling your beaker in the box. If your
particular trial calls for 75mL of water and you are using 77ml, 76mL & 78mL, you will not be able to
accurately predict the correct final temperature on the day of competition. Be careful & be specific!

For a little extra Solar Energy Practice, try this website!
https://www.wisc-online.com/arcade/games/natural-science/chemistry/1863/heat-transfer-and-matter


