Strand 3: Physical science

MCAS Question by Strand
All MCAS question from 2002-2006.  Only questions that apply to the updated standards (as of 2001) from ’98-’01.  Organized by Marc Guillaume.
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Phys Sci. 1) Differentiate between weight XE "weight"  and mass XE "mass" , recognizing that weight is the amount of gravitational pull on an object.
[image: image16.png]Air

Water




05-25 On Earth, Johanna weighs 100 lbs. She calculated what her weight would be at several other locations in the solar system. The results are shown in the table below.

Which of the following statements is best supported by the information in the table?

    A. Venus has more gravitational force than Earth. 

  B. Mars has less gravitational force than the Moon. 

  C. Earth has four times the gravitational force of Mars. 

  D. Jupiter has more than twice the gravitational force of Earth. 

04-28 How would the measurable properties of a golf ball change if it were moved from Earth to the Moon? 

    A. It would have the same mass, but a different weight. 

  B. It would have the same weight, but a different mass. 

  C. It would have the same density, but a different mass. 

  D. It would have the same mass, but a different density. 

Phys Sci. 2) Differentiate between volume and mass XE "mass" . Define density.
06-7 The diagram below shows what occurred when a can of diet soda and a can of regular soda were dropped into a container of water.  The can of regular soda sank to the bottom of the container, but the can of diet soda floated. 
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Which of the following statements best explains this observation?
 
 
A.
The can of regular soda is less dense than the can of diet soda.

 
B.
The can of regular soda is more dense than the can of diet soda.

 
C.
The can of regular soda has a larger volume than the can of diet soda.

 
D.
The can of regular soda has a smaller volume than the can of diet soda.
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05-18 – OR Two different bars of soap are being investigated by a group of students. They measured the mass and volume of each bar and recorded the results in the table below.

a) Calculate the density of each bar of soap. Show your work.
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b) The diagram below represents a container of water. In your Student Answer Booklet, copy the container of water as illustrated. Draw and label the positions that soap bar A and soap bar B would occupy if they were placed in this container.

c)Explain why you drew each bar of soap in the position selected.
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04-37 OR The picture below shows a large cylinder.

At a science museum, a demonstration is performed using this cylinder, a small iron ball, and the liquids mercury, turpentine, and water. Liquid mercury with a density of 13.6 g/mL, turpentine with a density of 0.8 g/mL, and water with a density of 1.0 g/mL are poured into the cylinder.

a) Draw the cylinder shown above in your Student Answer Booklet. Draw and label the arrangement of these three liquids within the cylinder. Explain the reasons for your arrangement of the liquids.

b) The small iron ball with a density of 7.9 g/mL is dropped into the cylinder you have drawn. Describe where the ball will stop. Explain your answer.
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03-37 OR The diagram below shows a cube being studied by a science class.

The density of water is 1.0 g/cm³. Although the class has no water, the students want to know if the cube will float or sink in water.

a) List the instruments needed to conduct this investigation.

b) Explain, in detail, the steps that must be taken to determine if the cube will float or sink.
 99-20 The ratio of an object's mass to its volume is its

    A. area.  

  B. perimeter.  

  C. density.  

  D. weight.  

Phys Sci. 3) Recognize that the measurement of volume and mass XE "mass"  requires understanding of the sensitivity of measurement tools (e.g., rulers, graduated cylinders, balances) and knowledge and appropriate use of significant digits.
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06-27 Which of the following instruments is best to use to measure the volume of a small irregularly shaped solid?
06-21 A glass is partially filled with water. Five ice cubes are placed in the glass, causing the level of the water to reach the rim of the glass. Which of the following statements best explains the increase in water level?
 
 A.
The volume of the submerged ice is equal to the volume of water displaced.

 
B.
The mass of the water in the glass is less than the mass of the ice.

 
C.
The weight of the ice is less than the weight of the water in the glass.


D.
The density of the water in the glass is greater than the density of the ice.
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06-3 The drawing below shows part of a graduated cylinder containing liquid.

Based on the sensitivity of the graduated cylinder, what is the volume of the liquid?

 
 A.
70.5 mL

 
B.
73.0 mL

 
C.
76.7 mL

 
D.
87.0 mL

03-22 A carefully measured amount of soil is placed in an oven and heated to burn off the organic material. Which of the following tools is best used to measure the mass of the remaining soil?
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02-20 OR Jackie found a rock that has an irregular shape. The rock is small, but seems heavier than the rest of the small rocks in her collection. She would like to know the volume and mass of this rock.

a) Describe in detail the methods she would use to determine the volume and mass of the rock.

b) Describe how she would use the tools to make these measurements. Be sure to include the units of measure for volume and mass.
Phys Sci. 4) Explain and give examples of how mass XE "mass"  is conserved in a closed system.
06-23 The diagram below shows a balance being used to measure a burning candle in a sealed glass ball before and after the burning is complete.
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As the candle burns, the size of the candle decreases, but the reading on the balance does not change. Which of the following is demonstrated by this experiment?


 A.
The total mass of the system is constant.

 
B.
Energy is converted to mass when the candle is burned.

 
C.
Smoke particles have more mass than molecules of candle wax.

 
D.
Kinetic energy is converted to potential energy when the candle is burned.

04-25 In a laboratory, a sealed container with 100 g of steam is cooled until all the steam becomes a liquid. The container is then cooled further until all the water becomes a solid.

Which of the following remains constant during both of these changes?

    A. the mass of the water 

  B. the pressure in the container 

  C. the total energy of the water 

  D. the position of the atoms in the container 

01-4 Suppose 20 g of liquid hydrogen peroxide is heated so it completely breaks down into liquid water and oxygen gas. Which best describes the total mass of the water and oxygen that was produced?

    A. more than 20 g because of the addition of heat  

  B. more than 20 g because there are now two substances  

  C. less than 20 g because oxygen gas is very light  

  D. 20 g because no matter is added or removed 

99-3 Use the information below to answer question 3.
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A can was filled with crushed ice, sealed, and massed. The ice was melted by slowly warming the can and its contents. No water vapor escaped and no air entered the can.

If the can is then massed again, what is the best prediction of the mass?

    A. The mass would be the same.  

  B. The mass would be more.  

  C. The mass would be less.  

  D. It is impossible to predict without more information.  

Phys Sci. 5) Recognize that there are more than 100 elements that combine in a multitude of ways to produce compounds that make up all of the living and nonliving things that we encounter.

05-20 How many different elements are in the compound sodium carbonate (Na2CO3)? 

    A. 1 

  B. 3 

  C. 6 

  D. 7 

04-15 Which of the following models correctly represents the compound phosphorus trichloride (PCl3)? 
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Phys Sci. 6) Differentiate between an atom XE "atom"  (the smallest unit of an element that maintains the characteristics of that element) and a molecule XE "molecule"  (the smallest unit of a compound that maintains the characteristics of that compound).
04-9 What is the smallest particle of the element gold (Au) that can still be classified as gold? 
    A. atom 

  B. molecule 

  C. neutron 

  D. proton 
 03-11 Copper is an element that is used in electrical wires. What is the smallest unit of copper that still maintains the characteristics of copper? 

    A. the atom 

  B. the electron 

  C. the nucleus 

  D. the proton 

Phys Sci. 7) Give basic examples of elements and compounds.


03-6 A scientist combines oxygen and hydrogen to form water. This combination illustrates that water is 

    A. an atom. 

  B. an element. 

  C. a mixture. 

  D. a compound. 


02-17 Which of the following is a characteristic of elements?

    A. They break down when reacting with acids.  

  B. They can be altered with an electric current.  

  C. They are always metals.  

  D. They cannot be divided into smaller substances.  


99-30 Because sulfur cannot be decomposed by simple chemical methods into two or more different substances, it is classified as

    A. an element.  

  B. a compound.  

  C. a mixture.  

  D. a molecule.  

Phys Sci. 8) Differentiate between mixtures XE "mixtures"  and pure substances XE "pure substances" .

05-15 Sulfur (S), oxygen (O2), water (H2O), and sodium chloride (NaCl) are all examples of pure substances. Which of the following describes all pure substances? 

    A. A pure substance consists of only one type of element. 

  B. A pure substance has a definite chemical composition. 

  C. A pure substance cannot be broken down into simpler substances. 

  D. A pure substance is normally found as a solid at room temperature. 


04-19 OR The process of removing salt from ocean water is called desalination. Some coastal cities use this process to obtain fresh water.

a) Describe a simple process that can be performed in the laboratory to separate the salt from the water. Be sure to include an explanation of how each substance can be collected into its own separate container.

b) What makes it possible to separate the solution into fresh water and salt?


04-30 Which of the following illustrations represents a pure substance?
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Phys Sci. 9) Recognize that a substance (element or compound) has a melting point XE "melting point"  and a boiling point XE "boiling point" , both of which are independent of the amount of the sample.
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06-24 The two beakers below contain pure water.

Which of the following properties is the same for both of these samples?
 
 A.
mass

 
B.
weight

 
C.
volume

 
D.
boiling point

05-14  If 1 kg of the compound toluene melts at −95°C, then 500 g of toluene will 

    A. melt at −47.5°C. 

  B. melt at −95°C. 

  C. boil at 95°C. 

  D. boil at 47.5°C. 

03-26
A container is filled with 100 mL of water and placed in a freezer. The water in the container freezes at 0°C. A second container filled with 90 mL of water is placed in a second freezer. At what temperature does this second container of water freeze? 

    A. −10°C 

  B. −1°C 

  C. 0°C 

  D. 10°C 

Phys Sci. 10) Differentiate between physical changes and chemical changes.

05-4 Which of the following is an example of a physical change? 
    A. lighting a match 

  B. breaking a glass 

  C. burning of gasoline 

  D. rusting of iron 


04-4 In making a pizza, which process involves a chemical change? 
    A. mixing spices for the sauce 

  B. slicing pepperoni for the topping 

  C. spreading cheese on the pizza 

  D. baking the dough to form the crust 

00-4 Which is an example of a chemical change?

    A. a rusting car fender  

  B. a spinning top  

  C. a spilled bucket of water  

  D. a melting popsicle  


99-26 OR A fire badly damaged a tool shed and its contents before the fire was put out. The following observations were made after the fire:

· The wood was charred.

· The paint had bubbled in some places.

· Rusty nails were found among the ashes.

· Plastic tools were unrecognizable.
a) Classify each of the changes above as either physical or chemical.

b) Describe the change that caused each of the materials to be found in the condition described above.
Phys Sci. 11) Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed XE "speed" .
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05-11 The diagram below shows the path of a jet from Washington, D.C. to Dallas, TX.

The trip takes approximately 2 hours and covers approximately 1900 km. Which of the following best describes the speed and direction of the jet’s flight?

    A. 475 km/h southwest 

  B. 950 km/h southwest 

  C. 1900 km/h southwest 

  D. 3800 km/h southwest 


04-23 An airplane takes off from Boston for the 980 km trip to Detroit. The plane lands two hours later. Which of the following best describes the average speed and direction of the airplane’s flight? 
    A. 325 km/h W 

  B. 490 km/h W 

  C. 980 km/h W 

  D. 1960 km/h W 

[image: image35.png]



01-8 
Use the graph below to answer question 8.

An object was traveling at a constant speed. The graph shows the distance the object traveled from its starting point in 5 seconds. What was the object's speed?

    A. 0.5 m/s  

  B. 1 m/s  

  C. 1.5 m/s  

  D. 2 m/s 

Phys Sci. 12) Graph and interpret distance vs. time graphs for constant speed XE "speed" .
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06-6 The graph below relates distance to time for a rolling ball.

What is the average speed of the ball?

 
 A.
2 m/s

 
B.
6 m/s

 
C.
8 m/s

 
D.
72 m/s
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05-38 –OR The graph below relates distance to time for a jogger on a morning run.

 Juan is on a morning jog. His speed is represented in the graph.
a. At what rate of speed is Juan running between 4 min and 6 min?

b. According to this graph, what can you tell about Juan’s motion between 7 min and 11 min?

c. If Juan had maintained the same speed as in the first 7 min, how long would it have taken him to run 3000 m? Explain your answer.
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04-11 The graph below relates distance and time for a moving object.

What is the speed of the object represented by the graph above?

    A. 0.5 m/s 

  B. 2 m/s 

  C. 10 m/s 

  D. 20 m/s 


03-15 The graph below shows a beetle’s movement along a plant stem.
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      Beetle's Movement Along A Plant Stem

During which span of time was the beetle not moving?

    A. from 0 to 4 minutes 

  B. from 4 to 6 minutes 

  C. from 6 to 14 minutes 

  D. from 14 to 16 minutes 


03-36  Which of the following graphs represents a train moving at constant speed?
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02-3  Use the graph below to answer question 3.

A family on vacation drove 220 miles in 6 hours. At which of the following times was their vehicle moving the slowest?

    A. about 2 hours after their departure  

  B. about 4 hours after their departure  

  C. about 5 hours after their departure  

  D. about 6 hours after their departure  

99-27 Anne traveled from her home to a friend's house. She constructed this graph to show the relationship between the time and the distance traveled.
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Which description is most consistent with the graph?

    A. Anne started her trip on a country road. She stopped for lunch just before getting onto a superhighway for the rest of her trip.  

  B. Anne drove briefly on a superhighway, then on a country road, and finished her trip on a superhighway.  

  C. Anne started her trip on a superhighway. She stopped for lunch just before getting onto a country road for the rest of her trip.  

  D. Anne drove briefly on a country road, then on a superhighway, and finished her trip on a country road.  
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98-10 The graph represents the motion of a body that is moving with

    A. increasing acceleration.  

  B. decreasing acceleration.  

  C. increasing speed.  

  D. constant speed.  

Phys Sci. 13) Differentiate between potential and kinetic energy. Identify situations where kinetic energy is transformed into potential energy and vice versa.
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05-9 The diagram below represents a diver’s motion from the top of a high diving board into a pool of water.

At which labeled point does the diver have the least potential energy?

    A. 1 

  B. 2 

  C. 3 

  D. 4 
03-3 What energy transformation occurs when an electric lamp is turned on? 

    A. electrical energy to light and heat energy.

    B. light energy to electrical and mechanical energy 

    C. heat energy to electrical and light energy 

   D. electrical energy to mechanical and heat energy 


00-36 Which is the best example of something that has kinetic energy?

    A. a rock sitting at the top of a steep hill  

  B. a tennis ball rolling across the court  

  C. a picture hanging on the wall  

  D. a piece of wood before it is burned 


99-32 When coal is burned to produce electricity, the electrical energy produced is less than the potential energy in the coal. Which best explains this observation?

Phys Sci. 14) Recognize that heat is a form of energy and that temperature XE "temperature"  change results from adding or taking away heat from a system.
06-9 A student in a laboratory transfers a beaker containing a hot solution from the lab table to a cool water bath.

Which of the following parts of the system experiences an increase in heat energy?

 
 A.
beaker

 
B.
lab table

 
C.
solution

 
D.
water bath

Phys Sci. 15) Explain the effect of heat on particle motion through a description of what happens to particles during a change in phase.

04-25 In a laboratory, a sealed container with 100 g of steam is cooled until all the steam becomes a liquid. The container is then cooled further until all the water becomes a solid.

Which of the following remains constant during both of these changes?

    A. the mass of the water 

  B. the pressure in the container 

  C. the total energy of the water 

  D. the position of the atoms in the container 

02-7 What happens when salt water is boiled?

    A. The water evaporates and the salt remains in the beaker.  

  B. Both the salt and the water evaporate and leave the beaker.  

  C. The salt becomes a new compound.  

  D. The salt will evaporate from the water and disperse into the environment.  

 00-22 Which statement about the molecules in ice and the molecules in liquid water is correct?

    A. The molecules in ice have more energy than the molecules in liquid water.  

  B. The molecules in ice contain different atoms than the molecules in liquid water.  

  C. The molecules in ice have more electric charge than the molecules in liquid water.  

  D. The molecules in ice are less free to move than the molecules in liquid water.  

Phys Sci. 16) Give examples of how heat moves in predictable ways, moving from warmer objects to cooler ones until they reach equilibrium.

05-36 Four containers of water with different temperatures are placed on a table as shown below. The temperature of the room is 25°C.

[image: image48.png]sougsiq

Time




After four hours, which beaker of water will have exchanged the most heat energy with the environment?
    A. W 

  B. X 

  C. Y 

  D. Z 
04-36 A flowing stream contains water at 18ºC. Cans of soft drinks at 28ºC are lowered into the stream. Which of the following will most likely occur? 
    A. The soft drink cans will absorb cold energy from the stream’s water. 

  B. The cans will cool until their temperature is the same as the stream’s. 

  C. The temperature of the soft drinks will not change since the cans are sealed. 

  D. The temperature of the cans will decrease to freezing as long as the stream is flowing. 
03-31 On a hot day, Jenny walked home from the grocery store with a bag of chocolate chips. When she arrived home the chocolate chips had melted in the bag. Why did the chocolate chips melt? 
    A. Heat transferred from the chocolate chips to the bag. 

  B. Heat evaporated from the bag to the chocolate chips. 

  C. Heat transferred from the environment to the chocolate chips. 

  D. Heat condensed from her hand to the chocolate chips. 
02-11 A glass of water at 110°F is placed in a room next to a glass of water that is 50°F. The temperature of the room is 73°F at all times. If the two glasses were left in the room overnight, the temperature for both glasses of water the next day would be approximately

    A. 43°F.  

  B. 50°F.  

  C. 73°F.  

D. 90°F.  

______________________________________________________________________________________
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	2007, Science and Technology/Engineering - Grade 8
Question 2: Multiple-Choice
Reporting Category: Life Science  

	Standard: Heat Energy - 16
	   

	 
	
	

	Which of the following groups of
organisms uses sunlight to convert
carbon dioxide and water into sugar
and oxygen?

	 
	 

A.

carnivores

 

B.

decomposers

 

C.

herbivores

 

D.

producers
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	2007, Science and Technology/Engineering - Grade 8
Question 3: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Properties of Matter - 4
	   

	 
	
	

	The law of conservation of mass can be demonstrated by a chemical reaction. Which of the following models of a chemical reaction best represents the law of conservation of mass?

	 
	 

A.
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B.
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C.
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D.
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	2007, Science and Technology/Engineering - Grade 8
Question 10: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Elements, Compounds, and Mixtures - 10
	   

	 
	
	

	Which of the following is an example
of a physical change but not a chemical
change?

	 
	 

A.

A log gives off heat and light
as it burns.

 

B.

A tree stores energy from the Sun
in its fruit.

 

C.

A penny lost in the grass slowly
changes color.

 

D.

A water pipe freezes and cracks
on a cold night.
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	2007, Science and Technology/Engineering - Grade 8
Question 12: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Elements, Compounds, and Mixtures - 8
	   

	 
	
	

	Which of the following is an example of
the formation of a mixture?

	 
	 

A.

rust forming on an iron nail

 

B.

sugar crystals dissolving in water

 

C.

sodium and chlorine forming
table salt

 

D.

hydrogen and oxygen reacting to
produce water
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	2007, Science and Technology/Engineering - Grade 8
Question 14: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Elements, Compounds, and Mixtures - 9
	   

	 
	
	

	Laura adds 50 mL of boiling water to
100 mL of ice water. If the 150 mL of
water is then put into a freezer, at what
temperature will the water freeze?

	 
	 

A.

0°C

 

B.

15°C

 

C.

37°C

 

D.

50°C
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	2007, Science and Technology/Engineering - Grade 8
Question 15: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Elements, Compounds, and Mixtures - 8
	   

	 
	
	

	Which of the following substances can be
separated into several elements?

	 
	 

A.

nitrogen

 

B.

zinc

 

C.

air

 

D.

aluminum
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	2007, Science and Technology/Engineering - Grade 8
Question 22: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Motion of Objects - 11
	   

	 
	
	

	An escalator at a shopping mall is 10 m
long and moves at a constant speed of
0.5 m/s. If José steps onto the escalator
at the bottom while it is moving, how
long will it take him to travel the 10 m?

	 
	 

A.

5 s

 

B.

10 s

 

C.

15 s

 

D.

20 s
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	2007, Science and Technology/Engineering - Grade 8
Question 29: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Elements, Compounds, and Mixtures - 10
	   

	 
	
	

	Which of the following is a characteristic
of all chemical changes?

	 
	 

A.

A different state of matter is produced.

 

B.

Some mass is converted to energy.

 

C.

Some form of light is given off.

 

D.

A new material is formed.
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	2007, Science and Technology/Engineering - Grade 8
Question 31: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Elements, Compounds, and Mixtures - 6
	   

	 
	
	

	What is the smallest unit of an element
that still has the properties of that
element?

	 
	 

A.

an atom

 

B.

a compound

 

C.

an electron

 

D.

a molecule
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	2007, Science and Technology/Engineering - Grade 8
Question 34: Multiple-Choice
Reporting Category: Physical Sciences  

	Standard: Forms of Energy - 13
	   

	 
	
	

	The diagram below shows some
positions in the path of a pendulum
swinging from a fixed point called a
fulcrum.
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The pendulum is raised to the start
position and released. At which two
numbered positions is the potential
energy of the pendulum most likely
the same?

	 
	 

A.

position 1 and position 3

 

B.

position 1 and position 4

 

C.

position 2 and position 3

 

D.

position 2 and position 4
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