Chapter 2

2-1 Describing Matter

1. Properties of Matter

- Matter—is anything that has mass and take up space, all the stuff around you is matter including yourself

- Matter can have many different properties or characteristics

- Matter can be hard, soft, liquid, gas, or solid

- Chemistry—is the study of the properties of matter and how matter changes

- Substance—is a single kind of matter that is pure, meaning it always has a specific composition

--ex. Pure Substances—table salt, sugar, and soda

- every form of matter has 2 kinds of properties—1)Physical properties and           2) Chemical properties

2. Physical Properties of Matter

- Physical Property—is a characteristic of a pure substance that can be observed without changing it into another substance.

- Water—ice—water vapor  all the same property

- 2 physical properties of metals are: 1) luster and 2) the ability to conduct heat and electricity

3. Chemical Properties of Matter

- Chemical Property—is a characteristic of a pure substance that describes its ability to change into different substances

to observe chemical properties of a substance, you must try to change it to another substance
- Iron combined with oxygen will form rust another substance
- Silver combined with air will form tarnish
- Gases produced from yeast during baking creates spaces in the bread

4. Elements

- Element—a pure substance that cannot be broken down into any other substances  by chemical or physical means

- Are the simplest substances
Ex. Aluminum—Al; copper—Cu; Nitrogen—N
Carbon—C; Oxygen—O; Hydrogen—H

- Atom—smallest piece of matter; basic particle from which all elements are made

- The atom has a positively charged nucleus (center) which contains smaller parts and it is surrounded by a cloud of negatively charged particles
- Chemical bond—is the force of attraction between two atoms

- molecules—groups of two or more atoms held together by a chemical bond

5. Compounds

- compound—pure substance made of two or more elements chemically combined in  set ratio

- chemical formula—shows the elements in a compound and the ratio of atoms; example: Carbon dioxide---CO2  ratio is 1:2 meaning 1 carbon to 2 oxygen

- When elements are chemically combined, they form compounds having properties that are different from those of the uncombined elements—for example, the element sulfur is a yellow solid and silver is a shiny metal but when they combine they form the black compound Silver sulfide or tarnish.

6. Mixtures

- most materials you see everyday are not compounds or elements
- Mixture—made of two or more substances—elements or compounds—that are together in the same place but are not chemically combined

- Each substance in a mixture keeps its individual properties. Also, the parts of a mixture are not combined in a set ratio

- Heterogeneous mixture—a mixture where you can see the different parts; example: salad with tomatoes, cucumbers, carrots etc.

- Homogeneous mixture—substances are evenly mixed that you can’t see the different parts; example: sugar dissolved in hot tea

- Solution—is an example of a homogeneous mixture

- A compound can be difficult or impossible to separate into its different parts but a mixture is usually easy to separate into its different parts

2-2 Measuring Matter

1. Weight and Mass

- Weight—is a measure of the force of gravity on you

- Mass—measurement of the amount of matter in your body—does not change

- International System of Units(SI)—scientists use this system to measure the properties of matter

- SI unit of mass is the kilogram
2. Volume

- Volume—the amount of space that matter occupies

- Common units of volume include the liter (L), milliliter (ml), and cubic centimeter (cm3)

- Volumes of liquids are usually measured with a graduated cylinder—using liter or milliliter

- volume of a solid is usually expressed in cubic centimeters

- Volume= length x width x height  or  V=lwh

- irregular shaped objects volume can be measured by submerging it in water in a graduated cylinder and measuring how much water was displaced

3. Density

- objects may have the same volume but not the same mass

- Density—relates the mass of a material in a given volume

density is expressed in grams/cm3

- density of water at room temperature is stated as 1g/cm3

- Density = Mass/Volume or D = M/V

- objects with densities greater than water (1g/cm3) will sink and objects with densities less than water will float is a physical property of a substance
2-3 Changes in Matter
1. Physical Change

- Physical Change—is any change that alters the form or appearance of matter but does not make any substance in the matter into a different substance

ex. sand is made into a sand castle

- A substance that undergoes a physical change is still the same substance after the change

- 3 states of matter—solid, liquid, and gas

a change in the state of matter is a physical change: ex. ice ÿ water ÿ water vapor

- dissolving, bending, crushing, breaking, chopping—are all physical changes
- methods of separating mixtures—filtration and distillation

2. Chemical Change

- Chemical change (chemical reaction) —when a substance is transformed into a different substance; a change in matter that produces one or more new substances

ex. when hydrogen peroxide is poured on a cut and breaks down into water and oxygen gas 

- a chemical change produces new substances with properties different from those of the original substances

	Chemical Change
	Description
	Example

	Combustion
	Rapid combination of a fuel with oxygen; produces heat, light and new substances
	Gas, oil, wood, coal, candle wax burning in a furnace

	Electrolysis
	Use of electricity to break a compound into elements or simpler compounds
	Breaking down water into hydrogen and oxygen

	Oxidation
	Slow combination of substance with oxygen
	Rusting of an iron fence

	Tarnishing
	Slow combination of a bright metal with sulfur or another substance, producing a dark coating on the metal
	Tarnishing of brass or silver


- Law of Conservation of Mass—when matter is not created or destroyed in any chemical or physical change; Antoine Lavoisier proved this law in 1770.

- during a chemical change atoms are not lost or gained, only rearranged

ex. CH4 + 2O2 ÿ CO2 + 2H2O

ex. Methane + 2 oxygen ÿ Carbon dioxide + 2 Water

3. Matter and Thermal Energy

- Energy—is the ability to do work or cause change.  Every chemical or physical change in matter includes a change in energy.

- Temperature—is a measure of the average energy of random motion of particles of matter. relates to the amount of thermal energy an object has.

- Thermal Energy—is the total energy of all of the particles in an object. always flows from warmer matter to cooler matter.

- Endothermic change—a change in which energy is taken in.

- Exothermic change—a change in which energy is given off.

2-4 Energy and Matter

Energy is never created or destroyed in chemical reactions
1. Forms of Energy

- Kinetic energy—is the energy of matter in motion; ex. rolling bowling ball has the energy to knock over the pins

smallest particles of matter are in constant, random motion

- Potential energy—is the energy an object has because of its position; like stored energy. ex. diver climbs up to the top of a diving board has increased her potential energy because of her position

- Chemical energy—the internal energy stored in the chemical bonds between atoms is a form of potential energy; when a chemical change occurs, the bonds are broken

- Electromagnetic energy—a form of energy that travels through space as waves; ex. radio waves, infrared rays from heat lamps, microwave waves

- Electrical energy—is the energy of electrically charged particles moving from one place to another. the moving of electrons in chemical changes.

- Electrodes—a metal strip that conducts electricity; a metal part of an electrochemical cell which gains or loses electrons.

2. Transforming Energy

- burning of fuel is a chemical change that transforms chemical energy and releases it as thermal energy and electromagnetic energy

- Photosynthesis is a very important energy transformation—it is a series of chemical changes in which plants convert electromagnetic energy from the sun to chemical energy.
