
SPECIFIC HEAT AND LATENT HEAT MEGA PACKET

A) granite B) iron
C) copper D) lead

1. Equal masses of granite, iron, copper, and lead are
placed in sunlight. Based on specific heat, which
material will warm up the fastest?

A) iron, granite, basalt
B) copper, lead, iron
C) dry air, water vapor, ice
D) liquid water, ice, water vapor

2. Which group of substances is arranged in order of 
decreasing specific heat values?

A) Water has a higher specific heat than land.
B) Energy is needed for water to evaporate.
C) Cool winds from the surrounding land cool the

ice on the lake.
D) Air temperature does not affect water

temperature.

3. What best explains why, in early spring, ice remains
longer on Lake Erie than on the surrounding land
areas when the air temperature is above freezing?

A) melting B) freezing
C) evaporation D) condensation

4. During which phase change will the greatest amount
of energy be absorbed by 1 gram of water?

A) condensation B) freezing
C) evaporation D) melting

5. During which process does water gain the most heat
energy?

A) 4 B) 335 C) 2260 D) 2594

6. How many joules are required to evaporate 1 gram of
boiling water?

A) water B) copper pennies C) basaltic sand D) iron fragments

7. Equal volumes of the four samples shown below were placed outside and heated by energy from the
Suns rays for 30 minutes.

The surface temperature of which sample increased at the slowest rate?
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A) vaporization B) condensation
C) melting D) freezing

8. Which process requires water to gain 2260 Joules of
energy per gram?

A) 4.18 B) 2.11 C) 334 D) 2260

9. When 1 gram of liquid water at 0° Celsius freezes to
form ice, how many total Joules of heat are lost by the
water?

A) solid ice melting
B) liquid water freezing
C) liquid water vaporizing
D) water vapor condensing

10. Which phase change requires water to gain 2260
Joules per gram?

A) more energy from the Sun falls on land than on
water

B) land has a lower specific heat than water
C) sunlight penetrates to greater depths in land

than in water
D) less of Earth’s surface is covered by land than

by water

11. Land surfaces of Earth heat more rapidly than water
surfaces because

A) water freezing
B) ice melting
C) water evaporating
D) water vapor condensing

12. During which phase change of water is the most
energy released into the environment?

A) receives less insolation
B) reflects less insolation
C) has a higher density
D) has a higher specific heat

13. On a clear summer day, the surface of land is usually
warmer than the surface of a nearby body of water
because the water

A) covers 71% of Earth’s surface
B) has its greatest density at 4°C
C) has the higher specific heat
D) can be changed into a solid or a gas

14. Liquid water can store more heat energy than an
equal amount of any other naturally occurring
substance because liquid water

A) lead B) iron
C) basalt D) water

15. The same amount of heat energy is added to equal
masses of lead, iron, basalt, and water at room
temperature. Assuming no phase change takes place,
which substance will have the smallest change in
temperature?
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16. Base your answer to the following question on the map below, which shows the location of the Heat
Equator for July and January. A Heat Equator is a line connecting the locations of the highest average
monthly temperatures.

A) Land temperatures are cooler than ocean temperatures.
B) The prevailing winds change direction as they pass over land.
C) Hurricanes form over oceans and cool the water surfaces.
D) Oceans have a higher specific heat than land.

Why does the location of the Heat Equator change more over the land than over the oceans?
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A)

B)

C)

D)

17. Which diagram correctly shows the processes that
change the states of matter?

A) evaporation B) freezing
C) condensation D) precipitation

18. A large amount of latent heat is absorbed by water
during

A) evaporation of water from the oceans
B) formation of fog in a valley
C) freezing of water droplets on a highway
D) precipitation of rain from a thunderstorm

19. Insolation is often converted into potential energy by

Base your answers to questions 20 and 21 on the
diagram below. Soil and water were heated for 10
minutes from a starting temperature of 20°C.

A) The soil will cool faster because it is a good
reflector.

B) The soil will cool faster because it has a lower
specific heat.

C) The water will cool faster because it is a good
absorber.

D) The water will cool faster because it has a
higher specific heat.

20. After the heat lamp is turned off and removed from
the area, how will the cooling rates of the soil and
water compare?

A) soil: 1.8º C/min; water: 0.4º C/min
B) soil: 9º C/min; water: 2º C/min
C) soil: 20º C/min; water: 20º C/min
D) soil: 38º C/min; water: 24º C/min

21. What were the rates of heating for the soil and
water?
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Base your answers to questions 22 and 23 on the diagrams below which show the steps used to
determine the amount of heat held by equal masses of iron, copper, lead, and granite.

A) All samples must be heated to the same high temperature.
B) Boiling changes the melting point of the materials being tested.
C) The samples must be heated above 100ºC.
D) Less energy is lost during a phase change.

22. Why must the water be kept boiling in step B?

A) copper B) granite C) iron D) lead

23. Which substance has the highest specific heat?

A) freezing B) melting
C) condensation D) evaporation

24. During which phase change does water absorb the
most heat?
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Base your answers to questions 25 through 28 on the graph below which shows the temperatures
recorded when a sample of water was heated from –100°C to 200°C. The water received the same
amount of heat every minute.

A) A and B B) B and C C) C and D D) D and E

25. The greatest amount of energy was absorbed by the water between points

A) 10°C/min B) 25°C/min C) 50°C/min D) 150°C/min

26. What is the rate of temperature change between points C and D?

A) 300 joules B) 3,000 joules C) 22,600 joules D) 678,000 joules

27. How many joules were required to change 10 grams of liquid water at point D to water vapor at point
E?

A) 1 minute B) 14 minutes C) 16 minutes D) 4 minutes

28. At which point in time would most of the water be in the liquid phase?

A) gas to liquid B) solid to liquid
C) solid to gas D) liquid to gas

29. Water loses energy when it changes phase from

A) The moist soil was darker and absorbed less
energy.

B) The water in the moist soil absorbed energy,
evaporated, and cooled the soil.

C) The dry soil was rougher and reflected more
sunlight.

D) The dry soil was lighter in color and received
less energy.

30. A student placed two containers of soil in direct
sunlight for 10 minutes and observed that moist  soil
warmed more slowly than dry soil. Which statement
best explains this difference?

A) iron B) ice C) water D) lead

31. Which material requires the least amount of energy
to change its temperature 1ºC per gram?

A) 0-5 minutes B) 5-15 minutes
C) 15-25 minutes D) 25-30 minutes

32. The graph below shows temperature changes in a
liter of snow as heat energy is added at a constant
rate.

During which time interval was latent heat of fusion
added to the snow?
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A) solid ice B) dry air
C) water vapor D) liquid water

33. Which substance requires the greatest amount of
heat to raise the temperature of 1 gram of the
substance 1ºC?

A) melt B) condense
C) freeze D) evaporate

34. An increase in latent heat can cause liquid water to

A) basalt B) copper
C) granite D) iron

35. Equal masses of basalt, copper, granite, and iron that
are at room temperature are placed in boiling water.
Which sample would reach the same temperature as
the boiling water first?

A) 0 K B) 32 K
C) 212 K D) 273 K

36. At which temperature will ice melt under normal
conditions?

Base your answers to questions 37 and 38 on the
graph below, which shows the temperature increase
of samples of water, granite, iron, and lead. Each
sample has a mass of 100 grams. Each sample was
placed an equal distance from a light bulb and heated
for a 10-minute period. This investigation was
performed at room temperature under ordinary
classroom conditions.

A) iron B) lead
C) granite D) water

37. Which sample would decrease in temperature at the
greatest rate after the heat source is removed?

A) 14 B) 2.3 C) 3.9 D) 4.8

38. During the first 7 minutes of heating, approximately
how many degrees did the temperature rise in the
lead sample?

A) The water loses energy.
B) The air around the water loses energy.
C) The ice gains energy.
D) The air and the water both gain energy.

39. What energy exchange occurs when liquid water at
0°C turns to ice at 0°C?
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A) freezing of water
B) cooling of water
C) vaporization of water
D) condensation of water

40. Which process requires the addition of energy to
water?

A) B)

C) D)

41. Which graph best illustrates the temperature changes
on adjacent land and water surfaces as they are
heated by the Sun from sunrise to noon on the same
day?

A) solid ice B) liquid water
C) water vapor

42. If equal masses of water in various phases (states)
are compared, which phase will contain the greatest
amount of stored energy (latent heat)?

A) iron B) water
C) lead D) granite

43. Which substance has the highest specific heat?

A) decrease B) increase
C) remain the same

44. As heat energy is added to an open container of
boiling water, the temperature of the boiling water
will

A) 1 J B) 334 J
C) 3340 J D) 2260 J

45. What is the total number of energy required to melt 1
gram of ice at 0°C to liquid water at 0°C?

A) 7.9 J B) 10 J C) 79 J D) 100 J

46. How much heat energy is required to raise the
temperature of 10. grams of granite from 20.ºC to
30.ºC?

A) 334 J B) 668 J
C) 2260 J D) 4520 J

47. What is the heat energy required to change 2 grams
of liquid water at 100ºC to water vapor at 100ºC?
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Base your answers to questions 48 through 51 on the
graph below which shows the results of a laboratory
activity in which a sample of ice at –50°C was heated
at a uniform rate for 80 minutes. The ice has a mass
of 200 grams.

A) A to B B) E to F
C) C to D D) D to E

48. During which interval of the graph is a phase change
occurring?

A) using colder ice
B) stirring the sample more slowly
C) reducing the initial sample to 100 grams of

ice
D) reducing the number of temperature readings

taken

49. Which change could shorten the time needed to melt
the ice completely?

A) 70°C B) 100°C
C) 110°C D) 150°C

50. What was the temperature of the water 20 minutes
after heating began?

A) 334 joules B) 9,124 joules
C) 26,720 joules D) 66,800 joules

51. What was the total amount of energy absorbed by
the sample during the time between points B and C
 on the graph?

A) 12.5 B) 125 C) 251 D) 1000

52. What is the total number of Joules of heat energy
gained by 3 grams of water when it is heated from
40ºC to 60ºC?

A) 9 J B) 18 J C) 90 J D) 167 J

53. How much energy is required to raise the
temperature of 5 grams of iron from -10ºC to
+30ºC?

A) 10.5 J B) 334 J
C) 1670 J D) 11500 J

54. How many Joules of heat energy would be required
to melt a 5-gram piece of ice at 0ºC?

A) 10 J B) 8.36 J
C) 41.2 J D) 80 J

55. How much heat energy will be lost by a 2.0-gram
mass of water as it cools from 40ºC to 35ºC?

A) 4.18 J B) 2.11 J
C) 334 J D) 2260 J

56. How many Joules of energy does 1.0 gram of water
lose when it freezes?
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Base your answers to questions 57 through 61 on the
graph below which shows the temperatures recorded
when a sample of water was heated at a constant rate
from –50°C to 100°C during a 20-minute period.

A) A to point B B) B to point C
C) C to point D D) D to point E

57. The greatest amount of energy is required to heat the
sample from point

A) A and B B) B and C
C) C and D D) D and E

58. Between which points was the temperature changing
at the greatest rate?

A) freezing B) melting
C) vaporizing D) condensing

59. Between points D and E the water most likely was

A) 5 min B) 7 min
C) 3 min D) 9 min

60. The water temperature reached 65°C after the
sample had been heated for approximately how
many minutes?

A) 200 calories B) 540 calories
C) 800 calories D) 2,000 calories

61. How many calories of heat would be used to change
the temperature of 20 grams of the water from the
temperature at point C to the temperature at point D?

A) 114 B) 228 C) 342 D) 570

62. How many Joules of heat energy are required to
raise the temperature of 6 grams of copper from
100C to 150C?

A) conduction B) reflection
C) refraction D) radiation

63. When Earth cools, most of the energy transferred
from Earth's surface to space is transferred by the
process of

A) smooth, white surface
B) rough, white surface
C) smooth, black surface
D) rough, black surface

64. Equal areas of which surface would most likely
absorb the most insolation?
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A) A B) B C) C D) D

65. The diagram below shows four surfaces of equal area that absorb insolation.

Which letter represents the surface that most likely absorbs the greatest amount of insolation?

A) a fast-moving river
B) a dark-green forest
C) a beach with white sand
D) a snow-covered field

66. A square meter of surface of which of these natural
areas would most likely absorb the most insolation
during a clear day?

A) dark colored with a rough surface
B) dark colored with a smooth surface
C) light colored with a rough surface
D) light colored with a smooth surface

67. A person in Florida worked outdoors in sunlight for
several hours on a day in July. Which type of
clothing should the person have worn to absorb the 
least electromagnetic radiation?

A) light colored and smooth
B) light colored and rough
C) dark colored and smooth
D) dark colored and rough

68. Which of these characteristics identify an Earth
surface that is likely to be the best absorber of
insolation?

A)

B)

C)

D)

69. Which diagram best represents visible light rays after
striking a dark, rough surface?

A) reflected B) created
C) insulated D) absorbed

70. Changing the color of the roof of a house from light
to dark would probably increase the amount of solar
energy that is
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Base your answers to questions 71 through 73 on the diagram below, which represents four stations, 
A, B, C, and D, in a laboratory investigation in which equal volumes of sand at the same starting
temperature were heated by identical light sources. The light sources were the same distance from
each station, but at different angles to the surfaces. Two thermometers were used at each station, one
just above the surface and the other just below the surface. The lights were turned on for 30 minutes
and then removed for the next 30 minutes. Temperatures were recorded each minute for the 60
minutes.

A) B)

C) D)

71. Which graph best represents the temperatures that would be shown by thermometers 1 and 2 at
station A?

A) infrared rays B) ultraviolet rays
C) gamma rays D) visible light rays

72. After the light sources were removed, the electromagnetic energy radiated by the cooling sand was
mostly
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A) dark-colored smooth surface B) dark-colored rough surface
C) light-colored smooth surface D) light-colored rough surface

73. Which type of sand surface would most likely absorb the most radiation?

74. Base your answer to the following question on the diagram and table below. The diagram shows a
cross section of a solar-energy collecting system constructed as a portion of a wall of a house. It
consists of an energy-absorbing surface, a clear glass covering, and air ducts through the wall into the
house. The table gives the house temperatures during a spring day. No other heat source is available
for the house.

A) smooth and light colored B) smooth and dark colored
C) rough and light colored D) rough and dark colored

For maximum absorption of solar radiation, the energy-absorbing surface should be

A) reflects less energy and has a lower specific
heat than the water

B) reflects less energy and has a higher specific
heat than the water

C) reflects more energy and has a lower specific
heat than the water

D) reflects more energy and has a higher specific
heat than the water

75. On a sunny day at the beach, the dark-colored sand
gets hot while the water stays cool because the sand
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Base your answers to questions 76 and 77 on the
diagram below, which represents a cross section of
the shoreline of Lake Erie.

A) faster, because the land has a lower specific
heat

B) faster, because the land has a higher specific
heat

C) slower, because the land has a lower specific
heat

D) slower, because the land has a higher specific
heat

76. Compared with the change in temperature of the
water surface, the change in temperature of the land
surface will be

A) hardness and age
B) density and hardness
C) age and roughness
D) roughness and color

77. Which characteristics of the land surface have the
greatest effect on the amount of insolation the land
surface absorbs?

A) insolation B) visible light
C) ultraviolet rays D) infrared energy

78. The diagram below represents energy being
absorbed and reradiated by the Earth.

Which type of energy is represented by the radiation
at B?

A) Air pressure was decreasing.
B) Cloud cover was increasing.
C) The Earth was radiating heat.
D) Plants were giving off water vapor.

79. What is the most likely reason for a decrease in air
temperature observed between 12 midnight and 6
a.m. in New York State?
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A)

B)

C)

D)

80. Which graph best represents the radiation intensity
and wavelengths for another Earth location that has
a temperature of 10°C?
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Base your answers to questions 80 and 81 on the
graphs below which show the intensity and
wavelength of radiation given off by the Earth's
surface at locations A, B, and C. The temperature of
the ground surface is shown for each location.

A) in the form of visible light
B) in the form of gamma rays
C) similar in intensity
D) similar in wavelength

81. Most of the energy being given off by the ground
surface at these locations is

A) red B) white
C) black D) yellow

82. Which color is the best radiator of electromagnetic
energy?

A) less B) greater
C) the same

83. The diagram below shows a light source that has
been heating two metal containers of air for 10
minutes. Both cups are made of the same material
and are equal distances from the light source.

Compared to the amount of energy reflected by the
shiny cup during the 10 minutes of heating, the
amount of energy reflected by the black cup is

A) infrared B) ultraviolet
C) visible D) X-ray

84. Which form of radiation given off by the Earth
causes heating of the Earth's atmosphere?

A) strong winds
B) ground radiation
C) cloud formation
D) heavy precipitation

85. What is the usual cause of the drop in temperature
that occurs between sunset and sunrise at most
Kansas locations?



SPECIFIC HEAT AND LATENT HEAT MEGA PACKET

A) 1 B) 2 C) 3 D) 4

86. Four trays, each containing sand at the same
temperature but with different characteristics, were
placed on a sunny windowsill. The type of sand in
each tray is listed below:

Tray 1 -light-colored sand which is dry
Tray 2 -light-colored sand which is wet
Tray 3 -dark-colored sand which is dry
Tray 4 -dark-colored sand which is wet

After 30 minutes, which tray would probably
contain the sand that had undergone the greatest
temperature change?



Answer Key
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1. D
2. D
3. A
4. C
5. C
6. C
7. A
8. A
9. C
10. C
11. B
12. D
13. D
14. C
15. D
16. D
17. D
18. A
19. A
20. B
21. A
22. A
23. B
24. D
25. D
26. C
27. C
28. D
29. A
30. B
31. D
32. B
33. D
34. D
35. B
36. D

37. B
38. A
39. A
40. C
41. A
42. C
43. B
44. C
45. B
46. C
47. D
48. D
49. C
50. B
51. D
52. C
53. C
54. C
55. C
56. C
57. D
58. A
59. C
60. B
61. D
62. A
63. D
64. D
65. D
66. B
67. D
68. D
69. C
70. D
71. C
72. A

73. B
74. D
75. A
76. A
77. D
78. D
79. C
80. B
81. D
82. C
83. A
84. A
85. B
86. C


