
Chapter 1 and 2 Homework Answer Key 
 
1.3​ pg. 17 #8 to 11 
#8) Answers will vary. Sample Answer: 
      Observation: My Stomach is Growling! 
      Hypothesis: Maybe I am hungry! 
      Experiment: Eat something and see what happens! 
 
#9) A law is a concise statement that summarizes the results of a broad variety of observations 
and experiments. A theory is a tested (by experiments) hypothesis. A hypothesis is a proposed 
explanation or reason for what is observed. 
 
#10) The hypothesis guides the design of the experiment. 
 
#11) a law; The statement summarizes facts; it does not give an explanation 
 
2.1 ​pg. 31 #1 to 4 
#1) No; a substance is a particular kind of matter that has a uniform and definite composition. 
Pure substances contain only one kind of matter. Matter is anything that has mass and occupies 
space. 
 
#2) Solids have definite shape and volume and are nearly incompressible. Liquids have definite 
volume but no definite shape, are nearly incompressible, and can flow. Gases have neither 
definite shape nor definite volume and are easily compressed. 
 
#3) b., c., and d. 
 
#4) a.  Mercury b.  Melting point and Density c.  All are colorless 
 
2.2 ​pg. 34 #5, 6; pg. 35 #7 to 12 
#5) Magnet attracts iron, but not salt. Salt dissolves in water, but not iron. 
 
#6) a.  Heterogeneous    b.  Homogeneous    c.  Heterogeneous  
      d.  Homogeneous     e.  Homogeneous 
#7) Heterogeneous mixtures have non-uniform composition consisting of two or more phases. 
Homogeneous mixtures have a uniform composition throughout the sample. 
 
#8) Add water to dissolve the salt. Pour the resulting mixture onto a piece of closely-woven 
cloth. The sand will remain on the cloth, and the salt solution will pass through. Use evaporation 
to remove the water from the solution, leaving solid salt behind. 
 
#9) a.  Substance b.  Mixture c.  mixture d.  Substance 



 
#10) A pure substance contains only one kind of matter. A mixture contains tow or more kinds of 
matter that may or may not be uniform in composition. 
 
#11) The components of a mixture can be separated by physical means such as filtration or 
distillation. 
 
#12) A phase is any part of a system with uniform composition. A homogeneous mixture 
consists of one phase; a heterogeneous mixture consists of two or more phases. 
 
2.3 ​pg. 39 #13; pg. 40 #14 to 18 
#13) It cannot be an element because it separated into at least one solid and one liquid. It must 
have been a mixture. The liquid components evaporated, leaving behind the solid components. 
Compounds cannot be separated by physical means such as evaporation. Evaporation is one 
way to physically separate the components of a mixture.  
 
#14) Compounds can be separated by chemical means into elements. Elements cannot be 
separated into simpler substances by chemical techniques. 
 
#15) a.  Cu b.​ ​O c.  P d.  Ag e.  Na f.  He 
 
#16) a.  Tin b.  Calcium c.  Sulfur  
        d.  Cadmium e.  Phosphorus f.  Chlorine 
 
#17) a.  Mixture b.  Mixture c.  Compound  
        d.  Mixture e.  Mixture f.  Element 
 
#18) carbon, hydrogen, oxygen, and nitrogen; Hydrogen is present in the greatest proportion by 
number of atoms. 
 
2.4 ​pg. 43 #19 to 23 
#19) a.  In a chemical change, the chemical composition of the reactants changes as one or 
more different products is formed. In a physical change, the chemical composition of the 
substance remains the same even if its physical appearance changes. Indicators are (1) a 
change in color or odor, or production of a gas; (2) energy released or absorbed; (3) 
irreversibility. Out of these indicators, (3) is the most reliable observation that a chemical change 
had taken place. 
        b.  In any physical change or chemical reaction, mass is neither created nor destroyed; it is 
conserved. The mass of the products equals the mass of the reactants in a chemical reaction. 
 
20) a.  Chemical b.  Physical c.  Physical   
      d.  Chemical e.  Chemical f.  Chemical 



 
21) 18 g 
 
22) a.  Color, odor, reaction upon heating, boiling point 
      b.  Color, melting point, reactions with other substances, hardness, brittleness, strength 
      c.  boiling point, freezing point, density 
      d.  density, melting point, magnesium 
 
23) 43.2 g 
 
Chapter 2 Review​ pg. 47-48 #24 to 43 
24)  solid, metallic luster, gray color, high melting point, malleable 
 
25) a.  Solid b.  Liquid c.  Gas d.  Solid e.  Liquid f.  Liquid 
 
26) a.  Solid b.  Gas c.  Liquid d.  Liquid e.  Solid f.  Gas 
 
27) vapor; The term “vapor” is used to refer to the gaseous state of a substance which normally 
exists as a liquid or a solid at room temperature. 
 
28) water, gasoline, acetone (fingernail polish remover), aromatic vaporizers (such as aerosol 
deodorants) 
 
29) chlorine, mercury, bromine, and water; Chlorine condenses, and mercury, bromine and 
water all freeze when the temperature drops within the stated range. 
 
30) a.  Heterogeneous b.  Heterogeneous c.  Homogeneous  
      d.  Homogeneous e.  Homogeneous 
 
31) one; A solution is a system with uniform composition and properties. Solutions are 
homogeneous mixtures, consisting of a single phase. 
 
32) a.  Element b.  Mixture c.  Mixture d.  Element e.  Mixture f.  Mixture 
 
33) a.  Nitrogen, hydrogen chlorine b.  Potassium, manganese, oxygen 
      c.  Carbon, hydrogen, oxygen d.  Calcium, iodine 
 
34) color change; energy absorbed or released; gas produced; odor change 
35) a.  Physical b.  Chemical c.  Chemical d.  Physical 
 
36) The iron combines with oxygen in the air, and oxygen has mass 
 



37)  As the wax burns, the chemical composition of the wax changes, producing the products 
water and carbon dioxide, which are released into the surrounding air. 
 
38) Add sufficient water to dissolve all of the sugar. Separate the charcoal and sand from the 
sugar water by filtration. Large pieces of charcoal could be separated on the basis of color. 
Small pieces of charcoal could be burned. 
 
39) a.  Mixtures b.  Mixtures 
 
40) a.  Color b.  Six c.  Sodium chloride d.  Sulfur 
 
41) a.  Homogeneous Mixture b.  Homogeneous Mixture c.  Heterogeneous Mixture 
      d.  Homogeneous Mixture e.  Heterogeneous Mixture f.  Compound 
      g.  Homogeneous Mixture h.  Heterogeneous Mixture 
 
42) a.  Physical b.  Physical c.  Physical d.  Physical e.  Chemical 
 
43) a.  Color and odor change b.  Gas is produced c.  formation of a precipitate 
      d.  color and texture change e.  Energy change, odor, irreversible 
 
44)  a.  (1) product b.  (3) compound 
 
45) In gases, particles are far apart. In liquids, particles are in contact. In solids, particles are 
tightly packed 
 
46) The appearance of a substance will change during a change of state, which is a physical 
change. 
 
47) a.  Yes, because the graph is a straight line, the proportion of iron to oxygen is a constant.  
      b.  No, plotting these values on the graph would not give a point on the line indicating that 
the mass ratio of iron to oxygen is different from the other four samples. 
 
48) a.  Oxygen and calcium b.  Silicon, aluminum, and iron 
      c.  Different. The second most abundant element in the Earth’s crust, silicon, is not present 
in the human body, and the second most abundant element in the human body, carbon, is not 
among the most abundant elements of Earth’s crust. If the elements are different then the 
compounds must also be different.  
 
 



3-3 to 3-5 Homework Answer Key 
 
3.3​ pg. 67 #17 to 22 
#17) a.  Amount of substance, mol b.  Density, kg/m​3 c.  time, s  
        d.  Pressure, Pa e.  Length, m f.  Mass, kg 
 
#18)  Mass is a measure of the amount of matter in an object. Weight is a measure of the force 
of gravity on an object. Weight is a measure of the force of gravity on an object. 
 
#19) a.  (m), 10− 3 b.  (n), 10− 9 c.  (d), 10− 1 d.  (c), 10− 2  
 
#20) Your weight would decrease; your mass would remain constant. 
 
#21)  8.8 x 10​2​ cm​3 
 
#22)  a. and d. > f. > e. > c. > b.  
 
3.4​ pg. 71 #23, 24; pg. 72 #25, 26, 28 
#23) 2.50 g/cm​3​, no 
 
#24) 6.5 cm​3 
 
#25) Mass is divided by volume. 
 
#26) a.  1.7 x 10  g/L− 2  
 
#28) 0.802 g/cm​3​; It would sink. 
 
3.5​ pg. 75 #30 to 35 
#30) o​C96  − 1  
 
#31) melting point: 1234 K; boiling point: 2485 K 
 
#32) ​o​C = K  273 −  
 
#33) 463 K 
 
#34) 443 K 
 
#35) 186​o​C −   
 







5.1 and 5.2 Homework Answer Key 
 
5.1 & 5.2  ​pg. 108 #1 to 3 & pg. 112 #4 to 6 
#1) Answers will vary but should include the ideas that all matter is composed of atoms. Atoms 
of different elements differ, and chemical change involves a rearrangement of atoms. 
 
#2) Answers will vary but should emphasize the smallness of atoms. 
 
#3) Dalton used reasoning based on the results of scientific experiments. Democritus used 
mental reasoning only. 
 
#4) proton, positive charge, relative mass = 1; electron, negative charge, relative mass = 
1/1840; neutron, no charge, relative mass =1 
 
#5) An atom has a central core composed of protons and neutrons, called the nucleus. 
Electrons surround the nucleus and occupy most of the volume of the atom. 
 
#6) Thomson passed electric current through sealed glass tubes filled with gases. The resulting 
glowing beam was described as a stream of tiny negatively charged particles moving at high 
speed. He concluded that electrons must be parts of the atoms of all elements. Milliken 
determined the charge and mass of the electron. Rutherford’s gold-foil experiments indicated 
that the atom had a positively charged, dense nucleus which is tiny compared to the atom as a 
whole. 



5.3 and 5.4 Homework Answer Key 
 
5.3 ​pg. 115 #7, 8; pg. 116 #9 to 11; pg. 117 #12, 13; pg. 120 #14, 15; pg. 
121 #16 to 26 
#7) a.  9 protons and 9 electrons b.  13 protons and 13 electrons  
      c.  20 protons and 20 electrons 
 
#8) K - 19 protons;  B - Atomic Number 5 and 5 protons;  S - 16 protons and 16 electrons; 
V - Atomic Number 23 and 23 electrons 
 
#9) a.  8 b.  16 c.  61 d.  45 e.  125 
 
#10) a. C 12

  6 b. F 19
  9 c. Be 94  

 
#11) a.  8 b.  16 c.  47 d.  35 e.  82 
 
#12) O   O    O 16

  8  17
  8  18

  8  
 
#13)  26, 28, 29 
 
#14) boron-11 
 
#15) Silicon-28 must be by far the most abundant. The others must be present in only small 
amounts. 
 
#16) 63.5 amu 
 
#17) 79.90 amu 
 
#18) All atoms of an element have the same number of protons even though the number of 
neutrons may vary. The protons and electrons are responsible for the chemical behavior of 
atoms. In a neutral atom, both the number of protons and the number of electrons equal the 
atomic number. 
 
#19) In a neutral atom, the atomic number is the number of protons and the number of 
electrons. The mass number is the total number of protons plus neutrons. To find the number of 
neutrons, subtract the atomic number from the mass number. 
 
#20) a.  Mass number b. Pt 195

  78  
 



#21) Isotopes of the same element have identical numbers of protons; they have different 
masses, mass numbers, and numbers of neutrons. 
 
#22) zinc-64: 30 p​+​, 30 e , 34 n− zinc-66: 30 p​+​, 30 e , 36 n− zinc-67: 30 p​+​, 30 e , 37 n−   
        zinc-68: 30 p​+​, 30 e , 38 n− zinc-70: 30 p​+​, 30 e , 40 n−  
 
#23) a.  lithium-6: 3 p​+​, 3 e , 3 n− lithium-7: 3 p​+​, 3 e , 4 n−   
        b.  calcium-42: 20 p​+​, 20 e , 22 n− calcium-44: 20 p​+​, 20 e , 24 n−  
        c.  selenium-78: 34 p​+​, 34 e , 44 n− selenium-80: 34 p​+​, 34 e , 46 n−  
 
#24) The atomic mass is the weighted average of the masses of its isotopes. 
 
#25) The mass of the isotopes in a sample of the element are averaged based on relative 
abundance. The result is the element’s atomic mass. 
 
#26)  N - 14.003 amu at 99.63% 14

  7 N - 15.000 amu at 0.37% 15
  7  

           Average Atomic mass = 14.01 amu 
 
5.4 ​pg. 126 #28 to 30, 32 
#28) increasing atomic mass and similarities of properties 
 
#29) A group is a vertical column. A period is a horizontal row. A transition metal is a Group B 
element. 
 
#30) a.  Metal b.  Metalloid c.  Metal d.  Non-mental e.  Metal 
 
#32) beryllium, magnesium, strontium, barium 
 
 
 





28.1 and 28.2 Homework Answer Key 
 
28.1 ​pg. 844 #1 to 3 
#1) Radioactivity is the process by which an atomic nucleus gives off radiation. Radioactive 
decay is the process in which an unstable nucleus distingrates. 
 
#2) a.  Mass:  Alpha = 4 amu;  Beta = 1/1837 amu;  Gamma = 0 amu 
      b.  Charge: Alpha = 2+ ;  Beta = 1- ; Gamma = 0 
      c.  Penetrating Power: Alpha = low ; Beta = moderate ; Gamma = high 
 
#3) The nucleus undergoes change. 
 
 
28.2 ​pg. 844 #6, 8 and 10 
#6) Because a half-life is the time required for one-half of the nuclei of a radioisotope to decay 
to products, use ​x​ to represent the half-lives that have passed. The (½)​x​ will represent the 
fraction of original isotope that remains. 
 
#8) a.   Al  +   He   →   Si  +   H 27

13  42  30
14  11   

      b.                  Bi   →   He  +  Tl 214
  83  42  210

  81   
      c.     Si   →   e  +   P   27

  14  −1
   0  27

15   
      d.     Cu   →   e  +   Zn   66

  29  −1
   0  66

30  
 
#10) 5.25 years  



28.3 and 28.4 Homework Answer Key 
 
28.3 ​pg. 856 #11 to 15 
#11) Fission involves splitting nuclei into smaller fragments. This is a reliable, controllable 
source of energy but poses operational dangers and produces radioactive wastes. Fusion 
occurs when two nuclei combine to produce a nucleus of greater mass. Fusion reactions require 
very high temperatures and are difficult to contain. 
 
#12) Fission is controlled through neutron moderation and neutron absorption. The heat 
produced is removed from the reactor core and is used to generate steam to drive a turbine. 
The spinning turbine generates electricity. 
 
#13) A nuclear chain reaction involves the splitting of atomic nuclei that releases energetic 
neutrons that split more nuclei. 
 
#14) by using neutron moderation and neutron absorption. 
 
#15) abundant, cheap fuels and no radioactive waste products. 
 
28.4 ​pg. 861 #16 to 21 
#16) Geiger counters detect beta radiation that ionizes gas in the counter’s tube, producing a 
current and an audible or visible signal. Scintillation counters use phosphors to convert a portion 
of the energy from ionizing radiation into easily detectable signals. Scintillation counters detect 
all types of ionizing radiation. Film badges are enclosed layers of photographic film that are 
developed to reveal the strength and type of radiation exposure. 
 
#17) Radioisotopes can be used to analyze samples for age and content; study chemical 
reactions, molecular structure, and agricultural assimilation of herbicides, pesticides, and 
fertilizers; and diagnose and treat diseases. 
 
#18) A Geiger counter only detects beta radiation; a scintillation counter can detect all types of 
ionizing radiation. 
 
#19) No. because a Geiger counter counter cannot detect alpha radiation. 
 
#20) Tracers are used to study reaction mechanisms and the uptake of substances by 
organisms. 
 
#21) The seed can be placed at the location of the tumor, which minimizes the effect on normal 
cells, and there are no radioactive waste products to be disposed of. 
 
 







13.1, 13.2 and 13.3 Homework Answer Key 
 
13.1​ pg. 366 #1 to 4 
#1) Dalton: elements are composed of atoms; Thomson: discovered electrons; Rutherford: 
discovered nucleus; Bohr: quantized energies of electrons; Schrödinger:quantum mechanics 
model 
 
#2) The quantum mechanical states that electrons can have only fixed energy levels. Electrons 
are located in orbitals that may be visualized as clouds of various shapes at different distances 
from the nucleus. 
 
#3) In an atom, electrons can only exist in certain fixed energy levels. To move from one energy 
level to another requires the emission of absorption of an exact amount of energy, or quantum. 
 
#4) a.  3 b.  1 c.  7 d.  3 e.  5 
 
13.2​ pg. 369 #5, 6; pg. 370 #7 to 10 
#5) a.  C = 1s​2​2s​2​2p​2 b.  Ar = 1s​2​2s​2​2p​6​3s​2​3p​6 
 
#6) a.  B = 1s​2​2s​2​2p​1​  (1 unpaired electron) b.  Si = 1s​2​2s​2​2p​6​3s​2​3p​2​ (2 unpaired electrons) 
 
#7) a.  Li = 1s​2​2s​1 b.  F = 1s​2​2s​2​2p​5 c.   Rb = [Kr] 5s​1 
 
#8) Half-filled energy sublevels (orbitals) are more stable than partially filled sublevels (orbitals). 
 
#9) 3d, 4s, 3p, 3s, 2p 
 
#10) The 3s and 3p orbitals are already filled; therefore the last electron must go to the next 
energy sublevel (orbital), which is 4s. 
 
13.3​ pg. 383 #16 to 19 
#16) Electrons in atoms absorb energy, then lose the energy and emit it as light. 
 
#17) Metals eject electrons when certain wavelengths of light shine on them. Classical physics 
assumed any wavelength of light could cause the photoelectric effect. However, only light with 
some minimum frequency and threshold energy can cause an electron to be ejected.  
 
#18) The ground state is the lowest energy level of an electron. The excited state is an energy 
state higher than the ground state. 
 
#19) c (shortwave radio) > a. (infrared) > b. (x-rays) 







14.1 and 14.2 Homework Answer Key 
 
14.1​ pg. 396 #1 to 5 
#1) a.  C = 1s​2​2s​2​2p​2 b.  V = 1s​2​2s​2​2p​6​3s​2​3p​6​4s​2​3d​3c.  Sr = [Kr] 5s​2 
 
#2) a.  He, Be, Mg, Ca, Sr, Ba, Ra b.  F, Cl, Br, I, At c.  Ti, Zr, Hf, Rf  
 
#3) Sodium and potassium have similar chemical and physical properties because they have 
similar electron configurations with a single electron in the outermost ​s​-orbital. 
 
#4) a.  Transition metal (Ag) b.  Noble gas (Kr)  
      c.  Transition Metal (Cr) d.  Representative element (Si) 
 
#5) Cu, Cd, Au, Co; These elements have partially filled ​d​-orbitals. 
 
14.2​ pg. 406 #6 to 9 
#6) a. - first ionization energy and c. - electronegativity 
 
#7) sodium, aluminum, sulfur, chlorine; periodic trend 
 
#8) The anion is larger than its parent atom.  
 
#9) a.  Sodium b.  Phosphorus 
 
 
 







6.1 to 6.4 Homework Answer Key 
 
6.1​ pg. 137 #1 to 9 
#1) a.  Sulfide, S​2− b.  Aluminum ion, Al​3+ c.  Calcium ion, Ca​2+ 
 
#2) a.  Ba​2+​ lost 2 electrons b.  As​3−​  gained 3 electrons c.  Cu​2+​  lost 2 electrons 
 
#3) Ionic compounds are usually solids with high melting points formed from a metal and a nonmetal. 
 
#4) Metals tend to form positively charged cations; nonmetals tend to form negatively charged anions. 
 
#5) It is an anion. 
 
#6) They are monatomic noble gases. 
 
#7) A molecule is the smallest neutral particle of a substance that retains all the substance’s 
properties; diatomic O​2​ has two atoms; triatomic O​3​ has three atoms. 
 
#8) a.  Potassium ion, K​+ b.  Zinc ion, Zn​2+ 
 
#9) a.  Fluoride, F​1− b.  Sulfide, S​2− 
 
6.2 ​pg. 142 #10, 11, 14 and 15 
#10) 2:1 
 
#11) No. The ratio in the compound is 1.62: 1 rather than 1.75:1 or 7:4 
 
#14) law of definite proportions 
 
#15) law of multiple proportions 
 
6.3​ pg. 145 #16, 17; pg. 146 #18, 19; pg. 148 #20, 22 and 23 
#16) a.  Se​2− b.  Ba​2+ c.  Cs​1+ d.  P​3− 

 
#17) a.  Fe​3+​ lost 3 electrons b.  O​2−​ gained 2 electrons  
        c.  Cu​1+​ lost one electron d.  Cd​2+​ lost 2 electrons 
 
#18) a.  Selenide, anion b.  Barium ion, cation  
        c.  Cesium ion, cation d.  Phosphide, anion 
 
#19) a.  Iron (III) ion b.  Oxide c.  copper (I) ion d.  Cadmium ion 



#20) by noting the group in which the element is found 
 
#22) a.  Potassium ion, K​+  b.  Sulfide, S​2− c.  no ion formed 
        d.  Bromide, Br​1− e.  Beryllium, Be​2+ f.  Sodium, Na​1+ 
 
#23) a.  NH​4​

1+ b.  Sn​2+ c.  CrO​4​
2−  d.  NO​3​

1−  
        e.  CN​1− f.  Fe​3+ g.  MnO​4​

1− h.  Mn​2+  
 
6.4 ​pg. 151 #24, 25; pg. 153 #26, 27; pg. 155 #28, 29; pg. 156 #30 to 36 
#24) a.  BaS b.  Li​2​O c.  Ca​3​N​2 d.  CuI​2 
 
#25) a.  NaI b.  SnCl​2 c.  K​2​S d.  CaI​2 
 
#26) a.  Zinc sulfide b.  Potassium chloride  
        c.  Barium oxide d.  Copper (II) bromide  
 
#27) a.  Calcium oxide b.  Copper (I) selenide 
        c.  Iron (II) sulfide d.  Aluminum fluoride 
 
#28) a.  (NH​4​)​2​SO​3 b.  Ca​3​(PO​4​)​2 c.  Al(NO​3​)​3 d.  K​2​CrO​4 
 
#29) a.  LiHSO​4 b.  Cr(NO​2​)​3 c.  HgBr​2 d.  (NH​4​)​2​Cr​2​O​7 
 
#30) a.  Calcium oxalate b.  Potassium hypochlorite  
        c.  Potassium permanganate d.  Lithium sulfite 
 
#31) a.  Aluminum hydroxide b.  Sodium iodide 
        c.  tin (II) phosphate d.  sodium chromate 
 
#32) The formula must be written so the net ionic charge is zero. The cation is written first, the 
anion second. To write the name form the formula, name the cation followed by the anion. 
 
#33)  Write the formula (symbol and charge) for each ion. Then use the criss cross method. To 
do the reverse, name the cation followed by the anion. 
 
#34) a.  Cr(NO​2​)​3 b.  Manganese phosphate c.  Lithium fluoride 
        d.  NaClO​4 e.  Lead (II) acetate f.  Mg(HCO​3​)​2 
 
#35) When more than one polyatomic ion is needed to balance a formula 
 
#36) The net ionic charge must be zero. 
 



6.5 and 6.6 Homework Answer Key 
 
6.5​ pg. 159 #37, 38; pg. 160 #39 to 42 
#37) a.  Oxygen difluoride b.  Dichlorine octaoxide c.  sulfur trioxide 
 
#38) a.  NF​3 b.  S​2​Cl​2 c.  N​2​O​4 
 
#39) Use the prefixes to determine the subscript for each element in the formula. Write the 
correct symbols for the two elements. When there are multiple atoms of an element, place a 
prefix before the element name. The name of the second element will end in ~ide. 
 
#40) a.  Sulfuric acid b.  Carbonic acid c.  HNO​3 d.  H​3​PO​4 
 
#41) a.  Carbon disulfide b.  Dichlorine heptaoxide c.  CBr​4 d.  P​2​O​3 
 
#42) hydrogen 
 
6.6 ​pg. 163 #43 and 44 
#43) a.  Calcium carbonate b.  Potassium permanganate  
        c.  lead (II) chromate d.  Calcium hydrogen phosphate  
        e.  Tin (II) dichromate f.  Magnesium phosphide  
 
#44) a.  Sn(OH)​2 b.  BaF​2 c.  I​4​O​9  
        d.  Fe​2​(C​2​O​4​)​3​ or Fe​2​(OOCCOO)​3 e.  CaS f.  Al(HCO​3​)​3 
 
 







15-1 and 15-2 Homework Answer Key 
 
15.1​ pg. 418 #1 to 6 
 ​#1) The group number equals the number of valence electrons for representative elements. 
 
#2) It is easier for a metal to lose electrons and for a nonmetal to gain electrons to achieve the 
electron configurations of a noble gas 
 
#3) a.  K, 1 valence electron b.  C, 4 valence electrons  
      c.  Mg, 2 valence electrons d.  O, 6 valence electrons  

#4) a. b. c.       d.      
 
#5) Cu​+​: 1s​2​2s​2​2p​6​3s​2​3p​6​3d​10​  or   [Ar] 3s​2​3p​6​3d​10   
      Cd​2+​: 1s​2​2s​2​2p​6​3s​2​3p​6​3d​10​4s​2​4p​6​4d​10​  or   [Kr] 4s​2​4p​6​4d​10 
 
#6) a.  Ca, lose 2 electrons b.  F, gained one electron 
      c.  Al, lose 3 electrons d.  O, gained two electrons 
 
15.2​ pg. 421 #7 and 8; pg. 425 #9 to 13 
#7) a.  KI b.  Al​2​O​3

 

 
#8) a.  Potassium iodide b.  Aluminum oxide 
 
#9) characterized by attraction between oppositely charged ions formed through electron 
transfer. 
 
#10) Ionic compounds conduct electricity when melted and in aqueous solution because their 
ions are free to move about. 
 
#11) a.  K​2​S b.  CaO c.  Na​2​SO​4 d.  AlPO​4 
 
#12) a.  KNO​3 b.  BaCl​2 c.  MgSO​4  
        d.  Li​2​O e.  (NH​4​)​2​CO​3 f.   Ca​3​(PO​4​)​2 
 
#13)  c. and d. 
 







8.1 to 8.3 Homework Answer Key 
 
8.1 pg. 206 #1, 2; pg. 209 #3, 4; pg. 210 #5 to 7; pg. 211 #8 to 11 
#1) a.   S (s) + O2 (g)  →  SO2 (g)    b.   KClO3 (s) 

!"#!,∆ KCl (s) + O2 (g) 
 
#2) a. Mixing aqueous potassium hydroxide and sulfuric acid results in water and aqueous 
potassium sulfate. 
      b.  When solid sodium is added to water, hydrogen gas and aqueous sodium hydroxide is produced. 
 
#3) a.  2 AgNO3 + H2S → Ag2S + 2 HNO3   b.  MnO2 + 4 HCl → MnCl2 + 2 H2O + Cl2 
      c.  3 Zn(OH)2 + 2 H3PO4 → Zn3(PO4)2 + 6 H2O 
 
#4) a.  H2 + S → H2S     b.  2 FeCl3 + 3 Ca(OH)2 → 2 Fe(OH)3 + 3 CaCl2 
 
#5)  3 CO + Fe2O3 → 2 Fe + 3 CO2 
 
#6)  2 C + O2 → 2 CO 
 
#7) a.  FeCl3 + 3 NaOH → Fe(OH)3 + 3 NaCl  b.  CS2 + 3 Cl2 → CCl4 + S2Cl2 
      c.  CH4 + Br2 → CH3Br + HBr   
 
#8) a.  2 Na + 2 H2O  →  2NaOH + H2  b.  Ca(OH)2 + H2SO4 → CaSO4 + 2 H2O 
 
#9) a.  copper (II) sulfide + oxygen → copper + sulfur dioxide b.  hydrogen + oxygen → water 
      c.  sodium hydrogen carbonate → sodium carbonate + carbon dioxide + water     
 
#10) a.  2 SO2 + O2 → 2 SO3    b.  Fe2O3 = 3 H2 → 2 Fe + 3 H2O 
        c.  4 P + 5 O2 → P4O10    d.  2 Al + N2 → 2 AlN 
 

#11) a.  SO3 (g)  b.  KNO3 (aq)  c.  
     ∆     

 d.  Cu(s) e.  Hg (l) f.  
!"#$! 

 
8.2 pg. 214 #13, 14; pg. 216 #15, 16; pg. 218 #17; 
   pg. 220-221 #18 to 21; pg.224 #22, 23 (omit 23c) 
#13) a.  2 Be + O2 → 2 BeO    b.  SO2 + H2O → H2SO3 
 
#14) a.  Sr + I2 → SrI2     b.  3 Mg + N2 → Mg3N2 
 
#15) a.  2 HI → H2 + I2     b.  Mg(ClO3)2 → MgCl2 + 3 O2 
 
#16) a. HBr  b.  NaCl 
 



#17) a.  Fe (s) + Pb(NO3)2 (aq) → Fe(NO3)2 (aq) + Pb (s)  b.  Cl2 (g) + 2 NaI (aq) → 2 NaCl (aq) + I2 (s) 
        c.  Ca (s) + 2 H2O (l) → Ca(OH)2 (aq)+ H2 (g) 
 
#18) a.  3 NaOH + Fe(NO3)3 → Fe(OH)3 + 3 NaNO3     b.  3 Ba(NO3)3 + 2 H3PO4 → Ba3(PO4)2 + 6 HNO3 

 
#19) a.  3 KOH + H3PO4 → K3PO4 + 3 HOH  b.  3 H2SO4 + 2 Al(OH)3 → Al2(SO4)3 + 6 HOH 
 
#20) a.  2 HCOOH + O2 → 2 CO2 + 2 H2O  b.  C7H16 + 11 O2 → 7 CO2 + 8 H2O 
 
#21)  C6H12O6 + 6 O2 → 6 CO2 + 6 H2O 
 
#22) a. Pb(NO3)2 + K2CrO4 → PbCrO4 + 2 KNO3, double replacement 
        b.  Cl2 + 2 KI → 2 KCl + I2, single replacement 
        c.  2 C3H6 + 9 O2 → 6 CO2 + 6 H2O, hydrocarbon combustion 
        d.  2 Al(OH)3 → Al2O3 + 3 H2O, decomposition 
        e.  4 Li + O2 → 2 Li2O, combination 
        f.  6 HCl + Fe2O3 → 2 FeCl3 + 3 H2O, double replacement 
        g.  MgCO3 → MgO + CO2, decomposition 
        h.  Ba(CN)2 + H2SO4 → BaSO4 + 2 HCN, double replacement 
 
#23) a.  CaI2 + Hg(NO3)2 → HgI2 + Ca(NO3)2  b.  2 Al + 3 Cl2 → 2 AlCl3 

        d.  2 C2H2+ 5 O2 → 4 CO2 + 2 H2O e.  MgCl2  
!"!#$%!"!#$

  Mg + Cl2         f.  H2O2 → 2 H2O + O2 

 
8.3 pg. 226 #25, pg. 228 #26 to 31 
#25) a.  Pb2+

(aq) + 2 I−(aq) → PbI2 (aq)   b.  Zn (s) + 2 H+
(aq) → Zn2+

 (aq) + H2 (g) 
        c.  H+

(aq) + OH−(aq) → HOH (l) or H2O (l) 
 
#26)   Pb2+

(aq) + 2 Cl−(aq) → PbCl2 (s) 
 
#27)   Complete Ionic: Fe3+

(aq) + 3 NO31−(aq) + 3 Na+
(aq) +  3 OH−(aq) → Fe(OH)3 (s) + 3 Na+

(aq) + 3 NO31−(aq) 
           Net-Ionic: Fe3+

(aq) + 3 OH−(aq) → Fe(OH)3 (s)  
 
#28) a.  Pb2+

(aq) + SO42−(aq) → PbSO4 (s)  b.  Pb2+
(aq) + Cl−(aq) → PbCl2 (s) 

        c.  Fe3+
(aq) + PO43−(aq) → FePO4 (s)  d.  Co2+

(aq) + S2−(aq) → CoS (s) 
 
#29) a.  Ag+

(aq) + Cl−(aq) → AgCl (s)   b.  Pb2+
(aq) + Cl−(aq) → PbCl2 (s) 

        c.  Cr3+
(aq) + PO43−(aq) → CrPO4 (s)  

 
#30) a.  H+ and NO31−  b.  Li+ and C2H3O21− (or CH3COO1−)  c.  Na+ and Cl1− 
 
#31) a.  BaSO4 (s) b.  Al(OH)3 (s)  c.  Ag2S (s)  d.  PbCl2 (s)  e.  CaCO3 (s) 






