Heat and Temperature
Grade 7 Unit Exam

APRIL 2012

The national average temperature for the year 2010 was 3.0°C above normal, based on preliminary data, which makes this the warmest year on record since nationwide records began in 1948. The previous warmest year was 1998, 2.5°C above normal. At 1.8°C below normal, 1972 was the coolest year.
*Please mark all of your answers on the SCANTRON sheet
with a dark pencil
**DO NOT WRITE in this test booklet.
*** If you have any questions or concerns please

RAISE YOUR HAND and wait for the teacher to respond
HEAT AND TEMPERATURE - UNIT TEST
Take your time. Read each question carefully.
PART 1: TRUE OR FALSE (15 marks)
Please indicate whether the following statements are either (A) true or (B) false on your Scantron sheet.
1. The melting point and the freezing point of a substance are the same temperature.
2. Deposition is when a gas changes directly to a solid, or a solid changes directly to a gas.
3. Temperature is the average kinetic energy of the particles in a substance.
4. Energy is a measure of something’s ability to generate electricity or an electrical current.
5. Energy is measured in units called Newtons, named after the great scientist Sir Isaac Newton.
6. When water freezes into ice, it forms a crystalline structure that causes it to expand. 
7. Most substances (i.e. not including water) contract when they are heated up, and expand when they are cooled.
8. In evaporative cooling some of the fast, high energy particles leave the surface and escape into the air as a vapour, leaving slower moving particles in the liquid state, resulting in a lower temperature for the remaining liquid.
9. Electromagnetic radiation (EMR) travels at a speed of 300,000 km/s. It behaves like a wave and can be absorbed or reflected by objects.  
10. Thermometers utilize substances like mercury or alcohol as sensors for the temperature in an environment.
11. Heat insulators are materials that slow the transfer or conduction of thermal energy from one object to another.
12. Condensation is a change of physical state, from a liquid to a gas.
13. Fusion is the same as freezing, or the change of state from a liquid to a solid.
14. The scale used on a thermometer are equally divided sections that are marked and numbered for use in measurement.
15. Passive solar heating is a type of heating that uses mechanical devices like fans to distribute stored thermal energy.
MULTIPLE CHOICE (15 marks)

Mark the letter of the correct answer on your Scantron sheet.

16. What is the “signal” of a thermocouple thermometer?

(a) The two wire tips.

(b) The electrical current generated between the wire tips.

(c) The tightening or loosening of the coil

(d) None of the above.

17. Solids, liquids and gases typically _____________ when heated and 

      _____________ when cooled.  The exception to this rule is water, which     

      _____________ when it freezes.

(a) contract, expand, contracts

(b) expand, contract, expands

(c) expand, contract, contracts

(d) contract, expand, expands

18. On the Kelvin scale, water freezes at

(a) -273.15 K

(b) 0 K

(c) 100 K

(d) 273.15 K

19. Thermometers are used to provide an accurate reading of temperature.  Which of the following statements accurately describes Galileo’s thermometer?
(a) It was invented around 1600 and made use of air warming and cooling to move a bubble of liquid in a tube.
(b) It was invented in 1700 and had a liquid in the stem and bulb that moved along a scale.

(c) It was invented in 1700 and had a liquid in the stem and bulb that moved independent of a scale.
(d) It was invented in the early 1700’s using degrees to mark the exact temperature.
20. Specific heat capacity is:

(a) a description of a particular object, and depends on the mass and material of the object.

(b) the amount of thermal energy that warms or cools an object by one degree Celsius.  

(c) the amount of thermal energy that warms or cools one gram of a material by one degree Celsius

(d) none of the above.

21. You will be traveling to India this summer.  Your guide book states that, in the region where you will be staying, the temperature often reaches 40°C.  What do you suppose your body temperature will be during your visit? (Note: An average human’s body temperature is 37°C.)

(a) 40°C, since the body adapts itself to the temperature of its surroundings.  

(b) 39°C, since the body feels hot and “sweats it off”.

(c) 37°C, since human body temperature never changes.

(d) 37°C, since the body regulates your temperature, getting rid of excess thermal energy through perspiration and evaporation.

22. If you were located high up in the mountains, the air pressure would be:

(a) high and thus water boils at a higher temperature than 100 ºC

(b) high and water would boil at a lower temperature than 100 ºC

(c) low and water would boil at a lower temperature than 100 ºC

(d) low and water would boil at a higher temperature than 100 ºC

23. If you compress air in a bicycle pump:

(a) It cools down

(b) It warms up

(c) It will likely explode

(d) Trick question!  Air cannot be compressed

24. Which temperature scale is used in the scientific study of gases and very cold temperatures?
(a) Celsius scale.
(b) Fahrenheit scale.
(c) Thomson scale.
(d) Kelvin scale.
25. Which of the following is not a feature of energy transfer systems:
(a) An energy source

(b) Direction of energy transfer
(c) Waste heat

(d) Heated air

26. Which of the following statements is false about the particle model of matter:

(a) All substances are made of tiny particles, too small to be seen.

(b) The particles are always in motion – vibrating, rotating and (in liquids and gases) moving from place to place.

(c) The particles have no mass and no volume.

(d) The particles have spaces between them.

27. Heat capacity:

(a) is the amount of thermal energy that warms or cools an object by one degree Celsius.

(b) is the amount of thermal energy that warms or cools one gram of a material by one degree Celsius.

(c) is the amount of thermal energy an object can store.

(d) is the amount of thermal energy one gram of material can store.

28. Geothermal energy is:

(a) The energy of moving air

(b) Energy from the sun

(c) Energy generated in the interior of Earth

(d) All of the above

29. As temperature increases:

(a) the motion of the particles in an object increases.

(b) the motion of the particles in an object decreases.

(c) the motion of the particles stays the same.

(d) the average speed of particles decreases.

30. How is thermal energy different from temperature?
(a) Thermal energy is the average particle speed in a substance, while temperature is the total thermal energy of a substance.

(b) Thermal energy is heat energy, and temperature is the total thermal energy of a substance.
(c) Temperature is the average particle speed in a substance, while thermal energy is the total kinetic energy of a substance.

(d) Temperature is heat energy, and thermal energy is the average particle speed of a substance.

31. Which of the following is not a way of converting mechanical energy to thermal energy?
(a) Hammering a nail into a piece of wood

(b) Burning fossil fuels to heat your house

(c) Pouring salt on ice to lower its freezing point

(d) Using electricity to power your oven

32. Convection currents are:
(a) the direct transfer of thermal energy from one particle or object to another through direct contact or collision.  

(b) The energy of falling water that is used to generate electrical energy.

(c) A flow resulting from the rising of warm materials and the sinking of cooler, denser materials.

(d) none of the above

33. Thermal conduction is:
(a) the direct transfer of thermal energy from one particle or object to another through direct contact or collision.  

(b) The energy of falling water that is used to generate electrical energy.

(c) A flow resulting from the rising of warm materials and the sinking of cooler, denser materials.

(d) none of the above

34. When a substance changes state, the arrangement of the particles changes.  Which of the following statements is false with regard to the particle model of matter?

(a) As the thermal energy increases, particles become less organized and more spread apart.

(b) As energy decreases, particles become more organized and closer together.

(c) the temperature (i.e. the average speed of the particles) changes during a phase change.

(d) the temperature (i.e. the average speed of the particles) stays the same during a phase change.

35. If global warming raises the temperature of the Earth even a few degrees:

(a) it could change climatic zones and their plant growing abilities.

(b) it could dry up rivers and lakes.

(c) It could melt the polar ice caps.

(d) all of the above

Use the following table to answer questions 38-41:

Table 2 Melting and Boiling Points of Pure Substances

	Substance
	Melting point (°C)
	Boiling point (°C)

	Oxygen
	-218
	-183

	Mercury
	-39
	357

	Water
	0
	100

	Tin
	232
	2602

	Lead
	328
	1740

	Aluminum
	660
	2519

	Table Salt (sodium chloride)
	801
	1413

	Silver
	962
	2162

	Gold
	1064
	2856

	Iron
	1535
	2861


36. On the moon, the average surface temperature during the night is -153°C. At this temperature:

(a) Oxygen is a liquid

(b) Mercury is a solid

(c) Water is a vapor

(d) Water is a liquid

37. On the moon, the average surface temperature during the day is 107°C. At this temperature:

(a) Oxygen is a liquid

(b) Mercury is a gas

(c) Water is a vapor

(d) Water is a liquid

38. Which substances are solid at room temperature?

(a) Oxygen, Mercury

(b) Mercury, Water

(c) Water, Tin

(d) Tin, Table Salt

39. How cold will a mercury thermometer be able to measure?

(a) -218°C

(b) -39°C

(c) 357 °C

(d) 0°C
40. What is cogeneration?

(a) the accidental warming of the environment

(b) using waste heat to do other useful tasks

(c) using the kinetic energy of moving water to generate electricity

(d) the efficient use of solar energy

41. Latent heat is:

(a) The temperature at which liquid matter turns into a gas

(b) The same temperature as the boiling point

(c) The temperature at which gas matter turns into a solid

(d) The energy change that is hidden from thermometers during a phase change.

42.  Which of the following is a common characteristic of electromagnetic waves:

(a) They cannot be absorbed or reflected by objects

(b) They behave like waves

(c) They travel across empty space at the speed of 300 km/s

(d) All of the above

43. On the Kelvin scale, absolute zero is

(a) -273.15 K

(b) 0 K

(c) 100 K

(d) 273.15 K

44. Energy is transferred

(a) in the form of tiny particles that have mass and volume.

(b) in the form of electricity and light only.

(c) from something with low energy to a high energy source.

(d) from a high energy source to something with low energy.

THE END.  PLEASE HAND IN YOUR EXAM AND SCANTRON, AND QUIETLY AMUSE YOURSELF UNTIL THE END OF THE PERIOD.
