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Name ___________________________ Class ________ Date ___________ 

TEKS 4A Differentiate between physical and chemical changes and properties.
TEKS 4B Identify extensive and intensive properties.

TEKS Lesson 4A, 4B: Matter and Change

How can you identify extensive and intensive properties?

Matter is anything that has mass and occupies space. You don’t have to be able to see something for it to qualify as matter. The air you breathe is an example of “invisible” matter. Chemistry is the study of the composition of matter and the changes that matter undergoes.

Understanding matter begins with observation, and what you observe when you look at a particular sample of matter is its properties. Is a solid shiny or dull? Does a liquid flow quickly or slowly? Is a gas odorless, or does it have a smell? The properties used to describe matter can be classified as extensive or intensive.

Extensive Properties The mass of an object is a measure of the amount of matter the object contains. For example, the mass of a basketball is greater than the mass of the golf ball. There is also a difference in the volume of the balls. The volume of an object is a measure of the space occupied by the object. The volume of the basketball is greater than the volume of the golf ball. Mass and volume are both examples of extensive properties. An extensive property is a property that depends on the amount of matter in a sample. 

Intensive Properties Basketballs may all appear to be the same. But there are properties to consider when selecting a basketball besides mass and volume. The outer covering may be made of leather, rubber, or a synthetic composite. Each of these materials has different properties that make the basketballs suitable for different playing situations. For example, leather balls are suitable for indoor play but not outdoor play. Leather balls absorb more water and dirt than rubber balls. Absorbancy is an example of an intensive property. An intensive property is a property that depends on the type of matter in a sample, not the amount of matter. 

Consider two different objects: an aluminum beverage can and a copper teakettle. Each object has a different chemical makeup, or composition. The beverage can is mainly aluminum. The teakettle is mainly copper. Matter that has a uniform and definite composition is called a substance. Aluminum and copper are examples of substances. Every sample of a given substance has identical intensive properties because every sample has the same composition.

Aluminum and copper have some properties in common, but there are differences besides their distinctive colors. Aluminum is highly reflective and is often used in silver paints. Pure copper can scratch the surface of pure aluminum because copper is harder than aluminum. Copper is better than aluminum as a conductor of heat or electric current. Copper and aluminum are both malleable, which means they can be hammered into sheets without breaking. Hardness, color, conductivity, and malleability are examples of intensive properties. 

How can you differentiate between physical and 
chemical changes?

Matter can undergo two different types of change—physical change and chemical change. 

Physical Changes The melting point of water is 0°C. If you hold an ice cube in your hand, the heat from your hand and the surrounding air will melt the ice cube. The shape of the sample changes during melting as the liquid begins to flow, but the composition of the sample does not change. Melting is a physical change. During a physical change, some properties of a material change, but the composition of the material does not change.

Words such as boil, freeze, melt, and condense are used to describe physical changes. So are words such as break, split, grind, cut, and crush. However, there is a difference between these two sets of words. Each set describes a different type of physical change. Physical changes can be classified as reversible or irreversible. Melting is an example of a reversible physical change. If a sample of liquid water is cooled below its melting point, the liquid will become a solid. All physical changes that involve a change from one state to another are reversible. Cutting hair, filing nails, and cracking an egg are examples of irreversible physical changes.
Chemical Changes The compound formed when iron rusts is iron oxide (Fe2O3). Words such as burn, rot, rust, decompose, ferment, explode, and corrode usually signify a chemical change. The ability of a substance to undergo a specific chemical change is called a chemical property. Iron is able to combine with oxygen to form rust. So the ability to rust is a chemical property of iron. Chemical properties can be used to identify a substance. But chemical properties can be observed only when a substance undergoes a chemical change.
Consider a piece of charcoal. When charcoal is broken into smaller pieces, the change is a physical change. The substances present before the change are the same substances present after the change, although the charcoal pieces are not as large. Recall that during a physical change, the composition of matter never changes. During a chemical change, the composition of matter always changes. When the charcoal is heated and burned, a chemical change occurs. The substances in charcoal react with oxygen in the air to form other substances.

A chemical change is also called a chemical reaction. One or more substances change into one or more new substances during a chemical reaction. A substance present at the start of the reaction is a reactant. A substance produced in the reaction is a product. In the burning of charcoal, carbon and oxygen are the main reactants, and carbon dioxide is the main product.

How can you tell whether a chemical change has taken place? There are four clues that can serve as a guide. Possible clues to chemical change include a transfer of energy, a change in color, the production of a gas, or the formation of a precipitate.

Every chemical change involves a transfer of energy. For example, energy stored in natural gas is used to cook food. When the methane in natural gas chemically combines with oxygen in the air, energy is given off in the form of heat and light. Some of this energy is transferred to and absorbed by food that is cooking over a lit gas burner. The energy causes chemical changes to take place in the food. The food may change color and turn brown as it cooks, which is another clue that chemical changes are occurring.

You can observe two other clues to chemical change while cleaning a bathtub. The ring of soap scum that can form in a bathtub is an example of a precipitate. A precipitate is a solid that forms and settles out of a liquid mixture. Some bathroom cleaners that you can use to remove soap scum will start to bubble when you spray them on the scum. The bubbles are produced because a gas is released during the chemical change that is taking place in the cleaner.

If you observe a clue to chemical change, you cannot be certain that a chemical change has taken place. The clue may be the result of a physical change. For example, energy is always transferred when matter changes from one state to another. Bubbles form when you boil water or open a carbonated drink. The only way to be sure that a chemical change has occurred is to test the composition of a sample before and after the change. 
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Lesson Check 

1.
Compare How does an extensive property differ from an intensive property?


2.
Identify The table below lists some properties of a copper wire. Identify each property as extensive or intensive.

	Properties of a Copper Wire

	Property
	Value/Description
	Extensive or Intensive?

	length
	105 cm
	a. 

	volume
	5.8 cm3
	b. 

	mass
	51.7 g
	c. 

	density
	8.9 g/cm3
	d. 

	color
	reddish-brown
	e. 

	physical state (at 20°C)
	solid
	f. 

	melting point
	1084°C
	g. 

	conductivity
	good conductor of heat and electric current
	h.



3.
Explain Explain why samples of gold and copper can have the same extensive properties but not the same intensive properties.

4.
Differentiate What is the main difference between physical changes and chemical changes?


5.
Differentiate Classify each of the following changes as a physical change or a chemical change.



______________________ a. Water boils.


______________________ b. Salt dissolves in water.


______________________ c. Milk turns sour.


______________________ d. A metal rusts.


______________________ e. A piece of firewood is split in half.



______________________ f. A candle burns.
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