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Using the word bank provided on each page, complete the following study guide.
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The study of matter and the changes it undergoes is (1)____________________.  Matter can be divided into two main categories, pure (2)____________________, which cannot be separated by physical means, and (3)____________________.  These two categories can be further divided.  A substances that is composed of only one kind of atom is a(n) (4)____________________.  A substance made of more than one atom bonded in definite proportions is called a(n) (5)____________________.  A chemical (6)____________________, for example H2SO4, describes the type and relative numbers of atoms in the compound.  There are two types of mixtures, (7)____________________, which are also called solutions, and (8)____________________, examples of which would be pizza or a banana split.  It is often useful to further categorize mixtures based on the size of the particles involved.  The particles in a solution (like the dissolved substances in soda) are so small they pass through normal (9)__________________, do not diffract light (and thus appear clear), and won't settle.   (10)____________________ (example: milk) have particles that are small enough to pass through filter paper and not settle, but they are large enough to diffract light and look cloudy.   (11)____________________ (example: muddy water) have the largest particles that won't pass through filter paper, look cloudy, and do settle.

Mixtures, like antifreeze and water, have lower (12)___________________ and higher (13)___________________ than the pure substances have alone.  Thus it is better to have an antifreeze-water mixture in a car radiator than either pure water or pure antifreeze.
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Matter can be found in three common physical states: gas, liquid and solid.  A (14)____________________ takes the shape of its container but has a definite volume.  A (15)____________________ takes the shape of its container and has no definite volume but will fill the container regardless of its size.  A (16)____________________ has both a definite volume and a definite shape.

A (17)____________________ change always involves the production of a new substance, like when powdery white MgO is produced when metallic magnesium (Mg) is burned in the presence of oxygen.  Another term used for chemical change is (18)____________________.  In contrast, a (19)____________________ involves changes that don't affect the identity of a substance, such as the melting of butter or the freezing of water.

(20)____________________ describe how a substance reacts, while (21)____________________ describe the physical characteristics of the substance, such as its melting point, its density, its flexibility, etc.  (22)____________________ is a measure of the amount of matter (mass) per unit volume and is calculated by dividing a substance's mass by its volume.  A small portion of a certain substance will have the same density as a large portion since both mass and volume vary proportionately.

According to the Law of (23)____________________, matter is neither created nor destroyed, therefore 14 atoms of carbon will react with 28 atoms of oxygen to form carbon dioxide composed of 42 atoms.  The total mass of the reactants before a reaction takes place always equals the total mass of the products after the reaction.  The Law of (24)___________________ pertains to a particular compound and states that a particular compound is always made of a definite proportion of elements by mass.  For example, carbon dioxide is always made of a carbon to oxygen mass ratio of 12 to 32 (= 3 to 8) because it is always made of a ratio of one carbon atom (12 amu per atom) and two oxygen atoms (16 amu per atom).

Atoms are made of smaller (25)____________________ including positively charged (26)____________________, negatively charged (27)____________________, and neutral (28)____________________.  Protons and neutrons are found together in the dense (29)___________________ whereas electrons surround this region in what is called an (30)____________________.  Electrons do not orbit the nucleus like planets around the sun. 
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The number of subatomic particles is described using atomic numbers and mass numbers.  (31)____________________ numbers describe the number of (32)____________________, which determine the identity of an atom.  (33)____________________ numbers describe the number of particles in an atom that have mass, namely the protons and neutrons which each have a mass of 1 amu.  (Electrons essentially have no mass.)  Thus if the atomic number and mass number are known for an atom the number of neutrons can be determined by subtracting the atomic number (number of protons) from the mass number (number of protons and electrons).  (34)____________________ are atoms of the same element with different numbers of (35)____________________ and thus different mass numbers (but they always have the same number of protons).  One way to indicate a particular isotope is to give the element name followed by the isotopes mass number, for example iodine-127 is the isotope of iodine with a mass number of 127 (53 protons and 74 neutrons).

The average mass of all the naturally occurring isotopes is the element's (36)____________________ and is the decimal quantity given in the periodic table.

An atom's electrons all have the same negative charge but have different energy levels depending on their distance from the nucleus.  The outermost electrons -- those with the highest energy -- are called (37)____________________ electrons.  These are the electrons that are involved in chemical reactions.  Atoms are most stable if they have eight valence electrons, or what is termed a (38)____________________ configuration.  It is therefore useful to be able to know the number of valence electrons an atom has in order to predict how it will react.  The position of an element in the (39)____________________ enables us to easily predict the number of valence electrons of many elements.  For instance, elements in group 1 have 1 valence electron, those in group 2 have 2 valence electrons, those in group 13 have 3, and so on.  We can symbolize an atom's valence electrons by using (40)____________________, where dots are placed around a chemical symbol representing the atom's valence electrons.

The periodic table not only gives information about valence number, but provides a wealth of other information about elements.  For example, those elements to the left of the "stairstep" are (41)____________________, those elements to the right of the "stairstep" are (42)____________________, and those elements along the "stairstep" are (43)____________________ with intermediate properties.  
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The horizontal rows of the periodic table are called (44)____________________ and the vertical columns are called (45)____________________.  As one moves among the metals along a period to the left, or down a column, the metals get more reactive.  In contrast as one moves among nonmetals along a period to the right, or up a column, the nonmetals get more reactive.  Thus (46)____________________ is the most reactive metal and (47)____________________ is the most reactive nonmetal.  Members of a group have similar (48)___________________ and thus have similar properties.  Several groups have names.  The elements in Group 1 are called (49)____________________, those in Group 2 are called (50)____________________, those in Group 17 are called (51)____________________ and those in Group 18 are called (52)____________________ and are the most stable and unreactive elements.  The elements in Groups 3 through 12 are called (53)____________________.

The properties of an element can often be predicted by noting the properties of its neighbors in the periodic table.  For instance the density of (54)____________________ would be expected to be intermediate between the densities of silicon (Si) and tin (Sn).

Metals tend to conduct electricity and heat, are (55)____________________, and except for mercury are solid.  Nonmetals on the other hand are either (56)____________________ solids, liquids, or gases at room temperature and are poor (57)____________________ of electricity and heat.

Atoms bond in certain proportions to form (58)____________________.  They do so to achieve greater stability by acquiring a (59)____________________ configuration of valence electrons.  If the two atoms are a metal and a nonmetal, the metal will (60)____________________ electrons to the nonmetal.  Because the resulting particles will then have a different numbers of positively-charged protons and negatively charged electrons they will be electrically charged.  Such charged particles are called (61)____________________.  Oppositely charged particles combine, forming (62)____________________ bonds, so that the overall charge of the (63)____________________ compound is zero.  
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It is possible to predict the proportions of atoms that will form a stable ionic compound.  For instance, knowing the magnesium (in Group 2) tends to form +2 ions and oxygen (in Group 16) tends to form -2 ions, we can conclude they will join in a 1 to 1 ratio, and thus will have the formula MgO.  (The positive ion is always listed (64)___________________ in a chemical formula.)

When a chemical reaction takes place, the products of the reaction usually have very different properties than the reactants have.  If a solid product forms in a solution (often making the solution look cloudy), we call that solid a (65)___________________.

Safety is of utmost important in the chemistry lab.  (66)___________________ must always be worn when toxic chemicals, acids or bases, hot materials, or glassware is used in the lab (that is, almost always).  Because many of the chemicals used have hazards, (67)____________________ sheets are available with information about the toxicity of each chemical used and how to work safely with it. 

The elements in the periodic table are arranged in vertical columns called (68) ___________________. Metals are on the (69) ___________________ and lower sides of the periodic table. Nonmetals are on the right and (67) ______________________ sides.

Every substance is either an element or a _________________. Ionic compounds are composed of oppositely charged (70) _________________ combined in electrically neutral groupings. The charges of the ions of most elements in groups 1, 2, and 13-17 can be determined by the position of these elements in the periodic table. Most (71) ___________________ metals have more than one common ionic charge. Binary ionic compounds are named by writing the name of the (72) __________________ followed by the name of the (73) __________________. Names of binary compounds end in (74) ____________________. For example, NaI is (75) ____________________.

When a cation has more than one ionic charge, a (76) ___________________ is used in the name.

Ternary ionic compounds contain at least one (77) ___________________ ion.
Be able to answer or do the following.

78) Describe the properties of metals?

79) Describe the properties of nonmetals?

80) Identify the reactants and products in a chemical equation.

81) What are subscripts and what do they indicate in a chemical formula?

82) What do all the numbers and symbols in a square on the periodic table mean?

83) What does "conservation of mass" mean?

84) What is an element's mass number?  Atomic number?  Atomic mass?

85) What is chemistry?

86) What is the chemical formula for an element?  For a compound?

87) What is the difference between a physical change and a chemical change in a substance?

88) What is the difference between a physical property and a chemical property of a substance?

89) What is the mass and the charge of a proton?  A neutron?  An electron?

90) What is, and what is not, matter?

91) Where are metalloids found on the periodic table?  Describe the properties of metalloids.

92) Where are metals found on the periodic table?

93) Where are nonmetals found on the periodic table?

94) Two atoms of bromine react with each other to form a(n) _____ bond.

a) covalent

b) ionic

c) crystal

d) molecular

95) A molecular compound is most likely formed from _____.

a) two metals

b) two nonmetals

c) two metalloids

d) a metal and a nonmetal

96) When melted, conducts an electric current well.

a) ionic

b) covalent

97) Is highly soluble in water.

a) ionic

b) covalent

98) Is composed of a metal and a nonmetal

a) ionic

b) covalent

99) Which of the following is the correct chemical formula for a formula unit of aluminum bromide?

a) AlBr3
b) Al2Br6
c) Al3Br9
d) Al4Br12
100) If the volume of water alone in a graduated cylinder is 56.6 ml, and the volume in the graduated cylinder after a metal sample is added to the water is 57.9 ml, what is the volume of the metal sample? 

a) 114.5 ml

b) -1.3 ml

c) 57.9 ml

d) 1.3 ml

101) A sample of metal has a mass of 10.0 g and a volume of 2.0 ml, what is the metal's density?

a) 10.0 g

b) 5.0 g/ml

c) 20.0 g/ml

d) 12.0 g/ml

102) If the density of 2 grams of a metal is 2.3 g/ml, what is the density of 4 grams of the metal?

a) 2.3 g/ml

b) 4.6 g/ml

c) 9.2 g/ml

d) 1.2 g/ml 

103) If you increase the mass of a solid, you would expect its volume to _____.

a) increase

b) decrease

c) stay the same

d) vary randomly
104) A precipitate is _____.

a) a colored solution

b) indicated by bubbles in a solution

c) a solid which forms in a solution

d) a clear layer on top of a liquid

105) What’s the name of NaNO3?

106) What’s the name of N2O3F?

107) What’s the name of CaCl2?

108) What’s the name of CO2?

109) What’s the formula of Aluminum bromide?

