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MCAS Questions: Weather & Water
Reporting Category: Earth and Space Science
Standard: 3 - Differentiate among radiation, conduction, and convection, the three mechanisms by which heat is transferred through the earth's system.
Standard: 4 - Explain the relationship among the energy provided by the sun, the global patterns of atmospheric movement, and the temperature differences among water, land, and atmosphere.
Standard: 11 - Explain how the tilt of the earth and its revolution around the sun result in an uneven heating of the earth, which in turn causes the seasons.
Reporting Category: Physical Sciences
Standard: 2 - Differentiate between volume and mass. Define density.
Standard: 3 - Recognize that the measurement of volume and mass requires understanding of the sensitivity of measurement tools (e.g., rulers, graduated cylinders, balances) and knowledge and appropriate use of significant digits.
Standard: 14 - Recognize that heat is a form of energy and that temperature change results from adding or taking away heat from a system.
Standard: 15 - Explain the effect of heat on particle motion through a description of what happens to particles during a change in phase.
Reporting Category: Life Science
Standard: 17 - Identify ways in which ecosystems have changed throughout geologic time in response to physical conditions, interactions among organisms, and the actions of humans. Describe how changes may be catastrophes such as volcanic eruptions or ice storms.
1. (2013) When a person’s sweat evaporates, the person feels cooler. Which of the following statements best describes why sweating helps the person feel cool?
A. Heat is absorbed by sweat when it evaporates.

B. Heat is absorbed by the body when sweat evaporates.

C. The temperature of the water in sweat goes down when it evaporates.

D. The temperature of the water in the body goes up when sweat evaporates.

2. (2013) A cold can of juice is removed from the refrigerator and is placed outdoors on a warm day. After several minutes, moisture appears on the outside of the cold can. Which of the following statements best explains why the moisture appears?
A. The warm air absorbs cold from the can and changes to a liquid.

B. Water vapor in the air condenses into a liquid on the cold can.

C. The warm air causes heat to flow out of the can and condense in the air.

D. Water vapor in the air absorbs heat from the can and changes to a liquid.

3. (2013) Which of the following tools would give the most precise measurement of 15 milliliters of water?
A. a 50 mL beaker

B. a 50 mL graduated cylinder

C. a 500 mL beaker
D. a 500 mL graduated cylinder

4. (2013) Which of the following has changed over the last 200 years primarily due to human activity?
A. Earth’s magnetic field

B. the frequency of earthquakes

C. Earth’s tectonic plate activity

D. the composition of the atmosphere

5. (2012) Heat energy from the Sun is transferred to Earth primarily by which of the following processes?
A. conduction

B. convection

C. evaporation

D. radiation
6. (2012) The winter solstice occurs on either December 21 or 22, depending on the year. Which of the following statements best explains why the time of the year the winter solstice occurs has the least amount of daylight in Massachusetts?
A. Earth is farthest away from the Sun on the winter solstice.

B. Earth’s rotational speed on its axis is greatest on the winter solstice.

C. Earth is traveling around the Sun with the greatest speed on the winter solstice.

D. Earth’s Northern Hemisphere is tilted away from the Sun on the winter solstice.
7. (2012) Which of the following could occur as a result of decreasing the heat energy of a gas?
A. condensation

B. evaporation

C. radiation

D. vaporization

8. (2011) Which of the following is the main reason water at the surface of the ocean is warmer than water at the bottom of the ocean?
A. Water at the bottom of the ocean contains more dissolved solids.

B. Water at the surface of the ocean absorbs more energy from the Sun.

C. Friction is created by fast moving currents at the surface of the ocean.

D. Wave action transfers heat from the bottom of the ocean to the surface.

9. (2011) The diagram below shows the relative positions of Earth and the Sun at a certain time of year.

Based on the diagram, which season is occurring in the Southern Hemisphere of Earth?

A. winter

B. spring

C. summer

E. fall

10. (2011) Human activity most likely contributes to which of the following changes on Earth?

A. an increase in the length of a day

B. a decrease in the number of volcanic eruptions

C. a decrease in the magnitude of large earthquakes

D. an increase in the amount of atmospheric carbon dioxide

11. (2011) Which of the following units best represents the density of an object?

A. kg

B. hr

C. m/s2
D. g/cm3

12. (2010) Four different-colored blocks are placed outside in bright sunlight. The blocks are identical except for color. The diagram below shows the amount of light reflected from each block.
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Which block will increase in temperature most rapidly?
A. block 1

B. block 2

C. block 3

D. block 4

13. (2009) Which of the following statements best explains why it is warmer at the equator than at the North Pole?
A. The equator has a larger area than the North Pole.

B. The equator is closer to the Sun than the North Pole.

C. The equator receives more direct sunlight than the North Pole.

D. The equator has more hours of daylight per year than the North Pole.

14.  (2009) The diagram below represents an experiment on different types of soil.
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The thermometers are measuring the temperature of the center of the soil samples. Which of the following is a cause of the measured difference in the temperature of the two soils?
A. conduction within different soil types

B. condensation within different soil types

C. radiation emitted by different soil types

D. convection in the air above different soil types

15. (2008) What is the primary energy source that drives all weather events, including precipitation, hurricanes, and tornados?
A. the Sun

B. the Moon

C. Earth’s gravity

D. Earth’s rotation

16.  (2007) The ocean water near the equator absorbs more heat throughout the year than ocean water near the North Pole. Which of the following best explains this difference?
A. The equator is closer to the Sun.

B. The equator has higher sea levels.

C. The equator receives more direct sunlight.

D. The equator rotates more quickly on Earth's axis.
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Multiple Choice Answers

1. A

2. B

3. B

4. D
5. D

6. D

7. A

8. B

9. B

10. D

11. D

12. C

13. A

14. A

15. C
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