
 Name:  

______________________________________________________________________________   

EOC Chemistry Review 
 

 
Vocabulary: Physical Change, Chemical Change, Physical Properties, Chemical Properties, Extensive 

Property, Intensive Property, Pure Substance, Mixture, Element, Compound, Group, Period, Alkali Metals, 

Alkaline Earth Metals, Halogens, Noble Gases, Transition Metals, Atomic Radius, Ionization Energy, 

Electronegativity, Compressibility  

 

Things to know: 

PHYSICAL AND CHEMICAL CHANGES AND PROPERTIES 

Physical Change: changes in form (size, shape, or state), but not in chemical composition.  Remains the 

same substance.  Examples include boiling water or chopping wood.  

Key word examples of Physical changes: dissolving, melting, and boiling.     

Chemical Change: new substance is made, bond between atoms are made or broken; often see an 

unexplained color change, temperature change, or the formation of gas or precipitate (solid).  Examples 

include electrolysis of water and burning wood.  

Key word examples of Chemical changes: rusting, digestion, oxidizing, reacting, and decomposition 

 

1. Classify the following as chemical or physical changes. 

A. cutting wire   

B. ripening tomato     

C. apple slices turning brown   

D. compressing a gas 

E. tearing a sheet of paper 

 

Things to know: 

CLASSIFICATION OF MATTER 

Pure substances are elements or compounds.  A pure substance has a specific melting or boiling point.   

Mixtures are combinations of two or more substances.  They are not chemically bonded together.  They 

keep their own physical properties because they do not create a new substance.  You can tell if a 

substance is a mixture if it can easily be separated into its components (such as through filtration or with 

a magnet.)  

 

 
2. Samples A, B, and C contain samples of matter. 

A. Explain in terms of composition why sample A represents a pure substance. 

 

B. Explain why sample C would represent a mixture of Fluorine and Hydrogen chloride.   

 



C. Contrast sample A and B in terms of pure substances and mixtures.   

Things to know: 

INTENSIVE AND EXTENSIVE 

Extensive properties are characteristics of chemicals that depend on the amount of matter present.  (DO 

CHANGE) 

Example of extensive properties are: mass, volume, shape 

Intensive properties are characteristics of chemicals that do NOT depend on the amount of matter 

present.  (DON’T CHANGE) 

Examples of intensive properties are: density, solubility, reactivity, and melting/boiling points 
 

3. Circle the extensive properties and underline the intensive properties.  

A. The mass of the unknown solid is 15g 

B. The melting point of ice is 00C 

C. The density of Calcium chloride is 2.15 g/cm3 

D. Sodium chloride is soluble in water  

E. The volume of water in the graduated cylinder is 52.5 mL. 
 

Things to know: 

SOLIDS, LIQUIDS, AND GASES 

 Solid Liquid Gas 

Structure 
Forces keep particles in 

a rigid structure 

Intermolecular forces 

keep particles together 

but allow movement 

Particles move freely 

Shape Fixed Container’s shape Fills space 

Energy Low Medium High 

Compressible No No Yes 

Atom Movement Small distances Larger distances Great Distances  

When matter increases in temperature (kinetic energy), the atoms move faster and they spread apart.  

Atoms are packed closest in solids (most dense) and farthest apart in gases (least dense). 

Term Changes in State Water 

Boiling Point From liquid to gas 100 OC 

Freezing Point From liquid to solid 0 OC 

Melting Point From solid to liquid 25 OC 

 

4. Classify the following substances as solid, liquid or gas based on their properties. 

A. flexible volume, high KE, particles can disperse freely.     

B. flexible volume, very high KE, particles are easily compressible.   

C. fixed volume, very low KE, orderly particles, fixed shape.    

D. fixed volume, low KE, particles can move past each other. 
 

Things to know: 

PERIODIC TABLE 

Periodic Table: chart of elements arranged in rows 

by atomic number (number of protons) 

 

Family Groups: columns on the periodic table; 

group number is equal to the valence electrons 

 

Chemical Symbol: element abbreviation (H, He, Cu)  

Atomic Mass: protons + neutrons  

Metals: conduct heat/electricity; ductile (can be 

pulled into wires); malleable (bendable); shiny; 

typically solids at room temperature 

 

Nonmetals: poor conductors of heat/electricity; 

brittle; dull, many are gases at room temperature 

 

Metalloids: conduct electricity under some 

conditions 

 

Chemical Similarity: elements in the same column are most similar to one another. 

Valence Electrons: outermost electrons in electron transferred during chemical reactions 

Noble Gases: Group VIIIA elements, considered stable (inert) because have full outer electron shells; 



noble gases have electrons, except for Helium which has 2 

5. Classify the following properties as alkali metal, alkaline-earth metal, halogen, noble gas, or 

transition metal. 

A. contains 7 valence electrons       

B. represents the most reactive metals       

C. has multiple oxidation states (multiple charges)    

D. inert         

E. contains 1 valence electron       

F. elements are all gases at STP        

G. contains 2 valence electrons 

H. have the highest ionization energies 

I. contains the atom with the largest atomic radius 
   

6. Why are the Noble Gases inert?   

 

_______________________________________________________________________________ 

 

7. According to the periodic table Magnesium will most likely react with elements of which group? 

A. -1 

B. 3 

C. 16 

D. 18 

Explain your answer: 

_______________________________________________________________________________ 

 

_______________________________________________________________________________ 
 

Things to know: 

PERIODIC TRENDS 

Atomic Radius 

the average size of an atom.  The 

largest atomic radius is found at the 

bottom left of the periodic table. 

 

Ionization 

Energy 

the energy needed to remove an 

electron from an atom.  The largest 

ionization energy is found at the 

top right of the periodic table. 

 

Electronegativity 

atom’s tendency to attract electrons.  

The largest electronegativity is found 

at the top right of the periodic table. 

(excluding noble gases) 

 

Ionic Radius 

the average size of an ion.  Anions 

gain electrons and the radius gets 

larger in size.  Cations lose electrons 

and the radius gets smaller in size. 

 

 

8. Circle the atom with the larger atomic 

radius. 

A. Ra 

B. N 

C. Ne 

D. Xe 
 

9. Circle the atom with the HIGHER 

ionization energy. 

A. Ra 

B. Cs 

C. Ba 

D. As 

 

10. Which Period 4 element has the greatest 

electronegativity? 

A. As 

B. Br 

C. Ge 

D. Sc 
 

11. Which list of elements is arranged in order 

of increasing atomic radii? 

A. Li, Be, B, C 

B. Sr, Ca, Mg, Be  

C. Sc, Ti, V, Cr 

D. F, Cl, Br, I



12. Which of the following properties 

decreases from left to right across a 

period? 

A. Electronegativity 

B. Atomic Radius 

C. Ionization Energy 

D. Ionic Radius 

 

13. Which of the following properties 

decreases from top to bottom down a 

group? 

A. Electronegativity 

B. Atomic Radius 

C. Ionization Energy 

D. Ionic Radius 

 

14. Atoms of which element have the greatest 

tendency to gain electrons? 

A. Sodium 

B. Bromine 

C. Chlorine 

D. Fluorine 

 

15. When an atom becomes a positive ion, 

what happens to the radius of the atom? 

 

INCREASES    or    DECREASES 

 

 

16. Circle the correct words to complete the 

following statement:  As a chlorine atom 

becomes a negative ion, the atom will: 

 

GAIN     or     LOSE 

 

a(n) 

 

PROTON  or  NEUTRON  or  ELECTRON 

 

and 

 

INCREASE  or DECREASE 

 

in size. 

 

 

 
Vocabulary: Electronic Configuration, Dalton’s postulates, valence electrons, cathode ray experiment, 

Gold Foil Experiment, Bohr Model of the atom, isotopes, Frequency, Wavelength, average atomic 

mass, electromagnetic spectrum, alpha, beta, gamma radiation, nuclear fusion, nuclear fission 
 

Things to Know: 

SCIENTISTS CONTRIBUTING TO THE MODERN ATOMIC THEORY 

Scientist Contribution 

Dalton 

1. Compounds consist of collections of molecules made up of atoms bonded together. 

2. Atoms are permanent, unchanging, indivisible bodies. 

3. Atoms combine in simple numerical ratios to form compounds. 

4. Two or more kinds of atoms may combine in different ways to form more than one 

kind of chemical compound. 

5. Atoms of a given element all weigh the same. 

Thomson Used cathode rays to estimate electron’s charge-to-mass ratio 

Rutherford 
Gold Foil Experiment supported evidence of the existence of a dense, postively charged 

nucleus surround by electrons in mostly empty space. 

Bohr electron can circle nucleus in certain paths, in which it has a certain amount of energy 

 

               



17. Which part of Dalton’s atomic theory was shown to be wrong? 

 

 

 

18. Summarize Rutherford’s model of an atom and explain how he developed this model based on the 

results of his famous gold foil experiment. 

 

 

19. What experiment led to the discovery of the electron? Name the scientist associated with this 

experiment. 

 

20. Identify the scientists who made the following discoveries. 

A. Atoms contain negative particles called electrons. 

B. Atoms contain a dense, positive nucleus. 

C. Atoms are indivisible and resemble billiard balls.  

 

Things to Know: 

ELECTROMAGNETIC SPECTRUM 

Dual Property of Light: Electrons can act as both particles (negatively charged) AND as a wave (light) 

Electromagnetic radiation: form of energy that acts as a wave as it travels 

Electromagnetic Spectrum: shows wave types from shortest wavelength (λ) to longest.  Wavelength and 

frequency are inversely proportional! 

 
Speed of Light:all form of EM radiation travel at a speed of 3.0 x 108 m/s in a vacuum 

Plank’s Constant (h): Constant number used in formulas.  Value can be found on the Chemistry EOC 

Reference materials chart.  (6.626 x 10-34 J*s) 

Wavelength (λ): distance between points on adjacent waves; in nm (109nm = 1m) 

Frequency (ν): number of waves that passes a point in a second, in waves/second 

Photon: bundled unit of light 

Ground state: lowest energy state of an atom 

Excited state: when an atom has higher potential energy than it has at ground state 

Quantum Leap: when an excited atom falls back to ground state, it emits photon of radiation.  The 

photon is equal to the difference in energy of the original and final states of atom.  Since only certain 

frequencies are emitted, the differences between the states must be constant. 

Line-emission spectrum: series of wavelengths of light created when visible portion of light from excited 

atoms is shined through a prism 

 
 



21. Describe how Bohr’s model explains the bright lines (red, green, violet) in the emission spectrum of 

hydrogen. 

 

22. What is a photon? Determine the energy in joules of a photon whose frequency is 3.55 x1017Hz? 

 

23. What is the frequency of a radio wave with energy of 1.55X10-24J? 

 

 

24. Given that speed of light is 3.0 x 108 m/s, calculate the wavelength of the electromagnetic 

radiation whose frequency is 7.50 x 1012 Hz? 

 

25. Which has a longer wavelength green or yellow light? 

 

26. Which has a higher frequency, an X-ray or a microwave? 

 

27. Which travels at a greater speed, ultraviolet or infrared light?   

 

 

28. Write and label the equation that relates the speed, wavelength and frequency of electromagnetic 

radiation? 

 

Things to Know: 

ELECTRON CONFIGURATION 

Chlorine

 number of electrons: 17

 last electron is in sublevel: 3p

2p 3s               3p1s 2s

 
 

29. Write the electronic configuration for the following elements. 

 

Symbol 
Atomic 

Number  
Electronic Configuration  

F 
  

V 
  

Sr 
  

Kr 
  

 

 

30. Give the shorthand electron configuration (noble gas configuration) for the following. 

Symbol 
Atomic 

Number  
Noble Gas Configuration 

Pd 
  

At 
  



 

31. Predict the ions that will form from the following atoms and give the shorthand configuration  

(noble gas configuration) of the ion.   

Atom Ion Noble Gas Noble Gas Configuration 

Rb 
   

Te 
   

 

32. Identify the block, period, group, group name, element name, element type and relative 

reactivity for the elements with the following electron configurations. 

 

 Block Period Group Group 

Name 

Element 

name 

Element 

Type 

Relative 

Reactivity 

[Ne] 3s2p5           

[Rn]7s1 
       

[Ar]3d104s24p6     
       

 

Things to Know: 

ISOTOPES 

Isotopes are atoms of the same element with different masses.  Isotopes have different numbers of 

neutrons.  Isotopes have the same number of protons and electrons. 

Mass number:  The total number of protons and neutrons in the nucleus of an isotope. 

Atomic number:  total number of protons 

Isotope Notation: 

 
 

 

33. Complete the table for the following isotopes: 

 #33.A #33.B #33.C #33.D 

Isotopic Notation Zinc-65    

Symbol Notation     

Atomic #  20   

Mass # 65  74 44 

# of protons   34 20 

# of neutrons  21   

# of electrons 30    

 

 

34. What are isotopes? Each diagram represents nuclei. Which two are isotopes of the same element? 

 

. 

 

 

 



 

35. Use the table below to answer the following questions: 

 

Sample Number of 

Protons 

Number of 

Electrons 

Number of 

Neutrons 

A 11 11 12 

B 17 18 18 

C 11 10 12 

D 11 11 13 

E 15 18 16 

 

A. Which two samples are the isotopes of the same element? _________________ 

 

B. Which sample is a positive ion with a charge of +1_________________ 

 

C. Which sample is a negative ion with a charge of -3_________________ 

 

Things to Know: 

AVERAGE ATOMIC MASS 

Mass Number: Molar mass found on the Periodic Table.  It is a weighted average of all natural isotopes of 

the element. 

Average atomic mass:  average sum of protons and neutrons in all of an element’s isotopes, accounting 

for the fraction of each isotope in nature 

Example:  Naturally occurring 

copper is 69.1% Cu-63 and 

30.9% Cu-65.  What is the 

average atomic mass? 

 

 

 a) 0.691 amu x 63 = 43.5 amu 

 b) 0.309 amu x 65 = 20.1 amu 

 = 63.6 amu (adding a + b) 

 

 
 

36. If Elementium-145 has an atomic mass of 452.96 amu and a relative abundance of 80.40%, and 

Elementium-148 has a mass of 459.54 amu and a relative abundance of 19.60%, calculate the 

average atomic mass. 

 

 

Things to Know: 

LEWIS ELECTRON DOT STRUCTURE 

Lewis Dots Structure: used dots to represent atom’s 

valence electrons 

        Example: 

Valence electrons: electrons found in the outermost energy 

level 

 

37. Write the Lewis dot diagram for the following elements: 

 

A. F 

 

B. Ca 

 

C. Si 

 

 

D. Al 



Things to Know: 

NUCLEAR CHEMISTRY 

Unlike normal reactions, nuclear reactions affect the nucleus.  They can convert one element to another 

releasing particles and tremendous energy 

Radioactive Decay: process in which an unstable nucleus loses energy by emitting radiation 

spontaneously and changes to a more stable element 

Particle Symbol Charge Mass Speed Penetration 

Alpha   +2 Large Slow Low 

Beta   -1 Small Fast Medium 

Gamma   0 None Fastest High 

 

38. Match the following to the correct nuclear reaction 

 
A.     →  +  _____     i.     

  

 B.     →  +  _____     ii.     

  

 C.     + _____ →       iii.   

  

 D.     →  +  _____     iv.    

  

 E.     + _______ →     

   

39. Write an equation for the decay of polonium-218 by alpha () emission. 

 

 

40. Write an equation for the decay of carbon-14 by beta (-) emission. 

 

 

41. State whether the following statements are associated with fission or fusion reactions. 

A. Light mass nuclei combine to form a heavier more stable nucleus____ ______ 

B. A very heavy nucleus splits into more stable nuclei of intermediate mass___ _______ 

C. Takes place at extremely high temperature___________ 

D. It is used in nuclear reactors to produce electrical energy_____ _____ 

E. Takes place in the sun and other stars__ _____ 

F. Is the source of energy in a Hydrogen bomb___________ 

 

42. Match each description with the appropriate type of radiation – alpha, beta, positron, or gamma.  

A. A negatively charged electron.      

B. Blocked only by several feet of concrete.     

C. A positively charged particle stopped by lead.     

D. Blocked by paper or clothing.       

E. Radiation energy with no electrical charge.     

F. The atom loses the most mass when it releases this radiation 

G. The atomic number increases by 1 when this radiation is released 



 

 
Vocabulary: Ionic Bond, Covalent Bond, Polyatomic Ion, Main Group Elements, Transition Elements,  

Law of Conservation of mass, Metallic Bonding, Malleability, Ductility, VSEPR Theory, Mole, Avogadro’s 

number, Empirical Formula, Limiting Reagent, Percent Yield  

 

Things to know: 

IONIC, COVALENT AND METALLIC BONDS  

Ionic Bond Contains a metal and a nonmetal, the giving and taking of electrons.  

Covalent Bond Usually all nonmetals, only. Involves the sharing of electrons. 

Metallic Bonding Electrons are free to move about, like the water in the sea, “sea of electrons”. Have 

characteristics of metals such as high melting and boiling points, ductility, malleability 

and good conductivity.  

Malleability Can bend (a property of metals). 

Ductility To draw into thin wires (a property of metals). 

 

43. State whether the bonds in the following compounds are ionic or covalent  

A. MgO     C. LiCl    

B. H2O      D. Br2       

 

44.  Are the following properties characteristics of ionic, covalent, or metallic bonding? 

A. These bonds are formed by delocalized electrons in an “electron sea.”     

B. These bonds involve a transfer of electrons.     

C. Substances containing these bonds are malleable and have very high melting points.    

D. Substances containing these bonds do not conduct electricity and have low melting points.  

E. Compounds containing these bonds have a crystal lattice structure.     

F. These bonds are formed by sharing electrons.    

  

Things to know: 

LEWIS DOT STRUCTURES   

Lewis dot structures share electrons between atoms.  

Each element is surrounded by its number of valence electrons, yet shares valence electrons with the 

adjacent element(s) in order to form an octet. (Exeptions: Some elements in a compound will not form 

octets, such as B and Be.) 

Carbon is always the central atom, if present in a compound. If not present, the least electronegative 

element is the central atom, excluding hydrogen (H). 

Single covalent bond – one pair of shared electrons, represented by 1 dash (2 electron dots) 

Double covalent bond – two pair of shared electrons, represented by 2 dashes (4 electron dots)  

Triple covalent bond – three pair of shared electrons, represented by 3 dashes (6 electron dots) 

 

45.  The Lewis dot structures for carbon monoxide, oxygen and C2H2 are incorrect. Explain why 

      each one is incorrect. 

 

 

 

 

 

a. 
b. 

c. 



Things to know: 

 

46. For each of the following molecules, draw the Lewis electron dot diagram, and give the shape. 

 

 

Number of valence 

electrons for each 

element 

Lewis Diagram Molecular Shape 

BCl3 

 

 

 

  

    

SiO2 

 

 

 

 

  

 

CCl4 

 

 

 

  

 

 

 

 

 

47. Use Lewis Diagrams to show the formation of MgO.  

 

 

48. Use Lewis Diagrams to show the formation of CaCl2. 

 

 

49. Using the balanced equation below, answer the following 2 questions: 

         2Na + Cl2→ 2NaCl 

 

A. Draw a Lewis dot structure of a molecule of chlorine.    

 

 

 

B. Explain in terms of valence electrons, why the bonding in NaCl is ionic.  

VSEPR (OR VALENCE SHELL ELECTRON PAIR REPULSION) MOLECULAR GEOMETRY 

Molecular shape  Examples 

VSEPR Theory molecular geometry shapes, linear, trigonal planar, tetrahedral 

Linear 

 

Two atoms bonded to the central atom. (Also, can be only two atoms in a 

compound, such as HCl.) 

 
Trigonal Planar Three atoms bonded to the central atom. 

 
Tetrahedral Four atoms bonded to the central atom.  

 



Things to know: 

WRITING CHEMICAL FORMULAS   

Ionic compounds (binary)  

Uses metals (cations) and nonmetals (anions) in the chemical formula. 

Metals are named before nonmetals. 

Use the “Swap and Drop” or “Criss-Cross” method to write the formula.  

 

              Al 3+       Cl 1- 

Ex.                              AlCl3 

                 Al1      Cl3                            

Subscripts should be reduced to the lowest terms.  

Molecular compounds (covalent compounds) use nonmetals, only. 

The least electronegative element symbol is written first. 

The prefix in the compound’s name determines what subscript each element should have. 

The second element should have suffix “ide”. 

Ex. dinitrogen trioxide, becomes formula, N2O3 

Polyatomic Ions (metal and polyatomic ion) 

Group of elements found on the STAAR Chemistry Reference Materials sheet. Contains multiple elements 

that are grouped together. Same rules for writing formulas as ionic compounds. Use the “Swap and Drop” 

or “Criss-Cross” method.  

Note: Never reduce, delete or change the subscripts in a polyatomic ion!  

Ex. Calcium nitrate: Ca+2 and NO3
-1 becomes the formula, Ca(NO3)2 

Be sure that the subscripts are reduced, excluding the polyatomic ion subscripts. 

Ex. Magnesium sulfate: Mg2+ and SO4
-2 becomes Mg2(SO4)2,  MgSO4 (after reducing) 

Acids  

If a compound has the prefix “hydro” (H) and a suffix of “ic”, it is a binary acid (consists of 2 elements). 

Look for the root of the acid’s name in the compound. Then, look on the periodic table for an element that 

contains the root name.  

(Ex. In Hydrofluoric acid, the “fluor” comes from the element fluorine. Find the charges of each element, 

H1+ and F1- . Using the “Swap and Drop” or “Criss-Cross” method, the formula becomes HF.)             

If a compound has no prefix and ends in suffix “ic” or “ous”, recognize that it is an acid that contains 

oxygen (oxyacid) and is a polyatomic ion. Refer to the STAAR Chemistry Reference Materials sheet for the 

polyatomic ion name. 

(Ex. Nitric acid comes from polyatomic ion nitrate, NO3. Acids began with the element hydrogen, so find 

the charges of hydrogen and the nitrate ion, H1+ and NO3
1-. “Criss-Cross”, then formula becomes, HNO3.) 

Bases 

The compound name will usually end in “hydroxide”. Write charges and use the “Swap and Drop” or 

“Criss-Cross”. (Ex. Barium hydroxide, Ba2+ and (OH)1- becomes the formula Ba(OH)2.) 

*Remember the exception: Ammonia, NH3. Doesn’t end in “hydroxide”. This one must be memorized! 

 

50. Write formulas for the following compounds (HINT: First determine ionic/covalent).   

A. calcium bromide    

B. iron(III) sulfate      

C. copper(II) chloride 

D. silicon dioxide 

E. dinitrogen tetroxide 

F. calcium phosphate   

51. Which elements are more likely to form compounds with the formula A2Y3 

A. Ca and As   

B. Mg and P     

C. Fe and Br     

D. Al and S      

 

52. Elements in which group of the periodic table tend to form compounds with chlorine with the 

general formula ECl2? 

A. Group 1       

B. Group 2       

C. Group 16     

D. Group 17    

 



Things to know: 

CHEMICAL NOMENCLATURE (NAMING COMPOUNDS, IUPAC NAME) 

Ionic compounds (binary) 

For ionic compounds, use the name of the metal (cation) from the Periodic Table, followed by the name of 

the nonmetal (anion) with the suffix “ide”. The metal is a Main Group Element (groups 1-2, 13-18 on the 

periodic table). (Ex: CaCl2, calcium chloride) 

Transition metals (groups 3-12 on the periodic table) use Roman Numerals in the chemical name. The 

Roman Numeral is placed after the metal, which is the first element. 

(Ex: FeCl2,  iron(II)chloride) 

Molecular compounds (covalent compounds) 

Uses prefixes before each element.  

Note: First element in a molecular compound doesn’t use 

the prefix, mono. 

 

(Example: NO, nitrogen monoxide) 

 

 

 

 

Number Prefix   Number Prefix 

1 mono-   6 hexa- 

2 di-   7 hepta- 

3 tri-   8 octa- 

4 tetra-   9 nona- 

5 penta-   10 deca- 

Polyatomic Ions  

Compounds that usually contain more than 2 elements. For the first element in the compound, use the 

name of the metal from the periodic table and the name of the polyatomic ion from the STAAR Chemistry 

Reference Materials sheet for the second element. (Exception: polyatomic ion ammonium, NH4
+ is 

named first, with the name of the anion (nonmetal) from the periodic table with the suffix “ide” named 

secondly.) 

(Ex: Na3PO4, sodium phosphate) 

Acids  

If a compound begins with hydrogen (H), it is likely an acid, with the exception of water, H2O and acetic 

acid, which is sometimes written as CH3COOH or HC2H3O2. 

If the acid is binary (contains 2 elements), the first name is given the prefix “hydro”, the suffix is “ic”. The 

root is the name that comes from the other element in the compound that is not hydrogen. (Ex. HCl is 

hydrochloric acid) 

For oxyacids, the compound usually begins with hydrogen (H) and contains more than 2 elements, one of 

which is oxygen. These acids are usually polyatomic ions. There is no prefix used for these acids.  

(Ex. H2CO3 is carbonic acid) 

If the polyatomic anion ends in suffix “ite”, the acid is given the suffix “ous”. 

(Ex: H2SO3 is sulfurous acid) 

If the polyatomic ion ends in suffix “ate”, the acid is given the suffix “ic”. 

(Ex. H2SO4 is sulfuric acid) 

Bases 

Use the same rules as naming polyatomic ionic compounds. Name the cation (metal) first and then name 

the polyatomic anion (nonmetal), which is usually “–OH”, secondly.  

(Ex. NaOH, sodium hydroxide).  

(Exception: NH3, ammonia is a base that doesn’t follow the normal rules.) 

 

53. Write the chemical IUPAC names for the following compounds (HINT: First determine 

ionic/covalent).  

A. CrCl3      

 

B. CuO      

 

C. AsCl5   

 

D. MgSO4 

 

E. P4O6   

 

F. NaClO3  



Things to know: 

CHEMICAL REACTIONS 

Reactants Elements and compounds on the left side of the yield sign (arrow). 

Products Elements and compounds on the right side of the yield sign (arrow). 

Law of 

Conservation of 

Mass 

Balancing equations in a chemical reaction. Number of atoms on the reactant side 

of the equation must be equal to the number of atoms on the product side of the 

equation. Reactants = Products. 

Coefficient The number in front of the element or compound in a chemical equation. 

Don’t forget the diatomic elements: H2, N2, O2, F2, Cl2, Br2, I2 

Be sure to change coefficients, not subscripts. 

Coefficients may only be placed in front of compounds, not between them. 

Make sure that your coefficients are in the lowest terms. 

Never add, delete or change subscripts. 

Balance all elements first before balancing hydrogen(H) and oxygen(O). 

Be sure to correctly count atoms before and after balancing. 

Symbols used in Chemical Reactions 

(s) means the substance is in a solid state 

(g) means the substance is in a gaseous state 

(l) means the substance is in a liquid state 

(aq) means the substance has been dissolved in an aqueous solution (dissolved in water) 

→ means “yields” and is used to indicate the result of the reaction. 

∆ (over the reaction arrow) indicates the application of heat to the reactants 

 

Write and balance the following word equation using chemical formulas, physical states, and energy.   

54. When solid sodium chlorate absorbs energy, it produces solid sodium chloride and oxygen gas. 

 

 

 

 

55.  Given the balanced equation: 2Na + 2H2O → 2X + H2 

             What is the correct formula for the product represented by the letter X? 

  A) NaOH           B) Na2O            C) NaO            D) Na2OH 

 

56.  Given the balanced equation: KCl(aq) + AgNO3(aq) → KNO3(aq) + X 

             What is the correct formula for the product represented by the letter X? 

  A) AgCl2(s)   B) K2Cl(aq)   C) AgCl(s)   D) KCl2(aq) 

 

57. Given the balanced equation:  H2SO4(aq) + BaCl2(aq) → 2HCl(aq) + X 

             What is the correct formula for the product represented by the letter X? 

 A) Ba(SO4)2(s)  B) H2O(l)   C) Ba2SO4(s)  D) BaSO4(s) 

 

58. Given the balanced equation: 2H2(g) + O2(g) → X 

   What represents the missing product X? 

   A) 2OH-(aq)  B) H3O
+(aq)   C) H2O2(l)   D) 2H2O(g) 

 

59.  Given the balanced equation: Cl2(g) + 2KBr(aq) → X + Br2(l) 

             What represents the missing product X? 

   A) 2K(aq)              B) 2H2O(g)   C) 2KCl(aq)   D) Cl2(g) 

 

60.  Given the balanced equation: 2K + X → 2KCl + Ca 

What represents the missing reactant X? 

   A) CaCl2                       B) 2Cl-   C) Cl2    D) 2CaCl2 

 

61.  Given the equation:  __FeCl2 + __Na2CO3 → __FeCO3 + __NaCl 

 When the equation is correctly balanced using the smallest whole numbers, the     

 coefficient of NaCl is 

A) 6             B) 2            C) 3             D) 4 

 



62. Given the unbalanced equation: __C3H8(g) + __O2(g) → __H2O(g) + __CO2(g) 

   When the equation is completely balanced using smallest whole numbers, the       

   coefficient of O2 

A) 5             B) 2             C) 3                     D) 10 

  

 

63. When the equation H2 + N2 → NH3 is completely balanced using the smallest whole numbers,  

the sum of all the coefficients will be 

   A) 12   B) 7            C) 3             D) 6 

 

Things to know: 

PERCENT COMPOSITION 

Percentage by mass of each element present in a compound 

 

% composition = 

Empirical formula The lowest ratio of subscripts in a chemical formula, reduced subscripts. 

Molecular formula 
The actual formula of a compound. Not reduced. It shows the number and kinds of 

atoms in a molecule. Will need the empirical formula first. 

 

64. Find the % composition of copper(II)chloride. 

 

 

 

 

65. The percent composition of a compound is 40.0% C, 6.7% H, and 53.7% O.  The molecular 

        mass of the compound is 180.0 g/mol.  Find its empirical and molecular formulas. 

 

 

 

 

Things to know: 

FACTORS THAT INCREASE REACTION RATE 

Reaction rate depends on the collisions between reacting particles.  

 

66. Name four ways to increase the rate of a reaction.  

 

 

 

 

Things to know: 

CALCULATING ATOMS, MOLES, MOLECULES, IONS AND GRAMS 

Ions = formula units  

1mol = 6.02 x 1023 formula units  

1mol = the atomic mass of an element on the periodic table 

Avogadro’s number: 6.02 x 1023 atoms/molecules 

g = grams of the element from the periodic table’s atomic mass number  

Be sure to always include units! It helps to avoid mistakes. 

 

 

67. How many magnesium sulfate molecules are in 25.0 g? 

 

68. How many atoms are there in 3 moles of calcium?   

 

69. How many atoms are there in 12.5 g of potassium?   

 

70. How many fluoride ions are in 1.46 moles of aluminum fluoride? 

100
sample of mass total

samplein element   theof mass




 

 

Things to know: 

STOICHIOMETRY  

Substance A is given and the known. Substance B is not given and the unknown. 

Always use a balanced equation.  

Determine which one of the 3-moles/grams maps to use.  

The map from Grams of A to Moles of B, can also be used in the reverse order starting with Moles of A to 

Grams of B.  

Remember, grams is the atomic mass number found on the periodic table.  

1 mol = 22.4 L 

STP = Standard Temperature and Pressure.  

The Gram A to Grams B map may be used when converting using volume in L. Replace one of the units 

of grams for liters, as needed.  

Moles A  Moles B 

                                                    

 
 

 

Grams A  Moles A  Moles B 

 

 

Grams A Moles A  Moles B Grams B 

 

 

 

 

Using the equation below, answer the following 2 questions. Be sure to balance the equation first. 

 

 

_Cr + _CuSO4  → __Cu + ___Cr2(SO4)3 

 

 

71. How many grams of copper would be produced from 49.48 g of chromium? 

 

         

 

 

 

 

 

72. How many grams of chromium are there in 1.25 moles of a CuSO4 solution?   

 

 

 



Things to know: 

     

Things to know: 

PERCENT YIELD 

From the STAAR Chemistry Reference Materials sheet: 

 

100
yield ltheoretica

yield actual
yieldpercent   

Start with a balanced equation.  

Product is measured in units of grams.  

Actual Yield The measured amount of product that is actually made in a chemical reaction. 

Theoretical Yield The maximum amount of product that can be made in a chemical reaction. 

 

Using the equation below, answer the following 4 questions. Balance the equation first. 

 

 

___ZnS + ___O2 →___ZnO + ___SO2 

 

 

73. How many grams of ZnS are required to react with 12.6 L of oxygen gas at STP?  

 

 

 

 

   

74. In a chemical reaction, 6.45 g of ZnS reacts with 9.20 g of oxygen gas to produce zinc oxide.  

How many grams of ZnO are formed?   

 

 

 

 

 

 

75. What are the limiting and excess reactants in the above reaction?  

 

 

 

 

 

 

 

 

76. The actual yield of the reaction in the above reaction is 4.42 g.  What is the percent yield of this    

reaction?  

 

 

 

 

LIMITING AND EXCESS REAGENTS (REACTANTS) 

Limiting reagent  

(or limiting 

reactant): 

The reactant that will run out first in a chemical reaction. Is completely used up. 

Limits how much product can be made.  

Excess reagent 

(reactant) 

The reactant that will have some left over after the chemical reaction has taken 

place. Not completely used up. 



 

Vocabulary: Boyle’s Law, Charles Law, Avogadro’s Law, Dalton’s Law of Partial Pressure, Ideal Gas Law, 

Exothermic Reactions, Endothermic Reactions, Thermo chemical Equations, Stoichiometry, Kinetic 

Molecular Theory, Kinetic Energy, Potential Energy, Chemical Energy, Thermal Energy, Law of 

Conservation of Energy, Calorimetry 

 

Things to Know: 

BEHAVIOR OF GASES 

Gas pressure results from collisions of particles in a gas with an object. 

 If the number of particles increases in a given volume, more collisions occur and the pressure 

increases. 

 If the average kinetic energy of the particles increases, more collisions occur and the pressure 

increases. 

 

Things to know: 

BOYLE’S LAW 

 Boyle’s Law states that for a given mass of gas at a constant temperature, the volume of the gas varies 

inversely (i.e. one variable goes up, one variable goes down) with pressure. 

Mathematical expression:      



P1 V1  P2 V2 

Graph of an inverse relationship is always a curve 

 

 As the volume increases, the pressure decreases 

 

 As the volume decreases, the pressure increases 

 

 

 

Things to know: 

CHARLES’S LAW 

Charles’s law states that the volume of a fixed mass of gas is directly proportional to its Kelvin 

temperature if the pressure is kept constant. 

Mathematical expression:  
    



V1

T1


V2

T2

 

Graph of a direct relationship is always a straight line 

 

 it is not a direct relationship if temperature is  

expressed in degrees Celsius 

 

 temperature must always be in Kelvin 

 

 

 

 

 

 



77. Identify the gas law that explains each situation – Boyle’s Law or Charles’ Law. 

 

A. A balloon pops after floating high into the atmosphere. ____________________________ 

 

 

B. A balloon pops in a hot car on a summer day. ____________________________ 

 

78.  Complete the following sentences: 

A. When volume increases, the pressure of a closed container of gas will __________________. 

B. When pressure increases, the temperature of a closed container of gas will ______________. 

C. As pressure decreases, the volume of gas will _____________________. 

 

 Things to know: 

 

79. Label each of the following measurements as volume, pressure, temperature, or moles. 

A. 50 kPa 

B. 302 K 

C. 1.2 atm 

D. 274 °C 

E. 3.2 moles 

F. 3.4 L 

G.  765 mm Hg 

H.  2.3 grams of N2 with a molar   

mass of 28

 

80. For the following problems, identify the gas law (Boyle’s, Charles’, Ideal) and calculate the answer. 

A. 300.0 mL of gas has a pressure 75.0 kPa.  When the volume is decreased to 125.0 mL, what is 

its pressure? 

 

 

 

 

 

B. 50.0 L of gas has a temperature of 75°C.  What is the temp in Celsius when the volume 

changes to 110 L? 

 

 

 

 

 

 

C. A gas occupies 325 L at 25˚C and 98.0 kPa.  What is its volume at 70.0 kPa and 15˚C? 

 

 

 

 

 

 

D. What is the volume of a container that holds 48.0 g of helium at a pressure of 4.0 atm and 

temperature of 52˚C?  

 

 

IDEAL GAS LAW 

Ideal Gas Law allows you to calculate the number of moles of a gas in a fixed volume at a known 

temperature and pressure. 

Mathematical expression:  PV = nRT  

If you know the values for P, V, T, and n for one set of conditions, you can calculated a value for the 

constant. 

 1 mol of every gas occupies 22.4 L at STP (101.3 kPa and 273 K). 

 The ideal gas constant R has the value 8.31 (L · kPa)/(K · mol).  

Refer to the STAAR Reference chart to determine the correct ideal gas constant to use, based on the units for P, V, 

and T. 



Things to know: 

DALTON’S LAW OF PARTIAL PRESSURE 

Dalton’s law of partial pressures states that, at constant volume and temperature, the total pressure 

exerted by a mixture of gases is equal to the sum of the partial pressures of the component gases. 

Mathematical expression:  Ptotal = P1 + P2 + P3 + …  

 

 

 

 

 

 

 

 

 

81. The diagrams to the right represent four 500-milliliterflasks. Each flask contains the gas 

represented by its symbol. All gas samples are at 

STP.  Each flask contains the same number of 

A. Atoms and molecules 

B. Atoms 

C. Atoms, but different numbers of molecules 

D. Molecules 

 

 

 

82. Gases X, Y, and Z, in a closed system at constant temperature, have a total pressure of 303.9 kPa. 

The partial pressure of each gas is shown below. 

 
 

83. The partial pressure of gas X in kPa is equal to 

 

  
 

Things to know: 

AVOGADRO’S LAW 

Avogadro’s law, also known as Avogadro’s hypothesis, states that equal volumes of gases at the same 

temperature and pressure contain equal numbers of particles.  

Standard Temperature and Pressure (STP):   temperature of 0˚C and pressure of 101.3 kPa or 1 

atmosphere (atm) 

 1 mol, or 6.02 x 1023 particles, occupies a volume of 22.4 L ( 22.4 L = 1 mol at STP ) 

 Conversion factor: 
  



22.4 L

1 mol
   and   1 mol

22.4 L
          

 



Things to know: 

GAS STOICHIOMETRY 

Stoichiometry The quantitative relationship of reactants and products.  Use a balanced equation to 

convert between chemicals in a reaction. 

1 mole = 22.4 L at STP 

 

 
CS2  +  3Cl2  →  S2Cl2  +  CCl4    

84. If 6.0 Liters of Cl2 gas at STP is reacted according to the equation above, what is the volume of CS2 

that will be needed? 

 

 

 

 

 

 
CS2  +  3Cl2  →  S2Cl2  +  CCl4 

85. All of the chemicals in the reaction are gases at STP.  If 10.0 L of Cl2 are reacted with excess 

reagents, what is the total volume of all products?   

 

 

 

 

 

 

 
2KClO3 (s)  →  2KCl (aq)  +  3 O2 (g) 

86. Calculate the volume of O2 (at STP) produced from the reaction above of 56 grams of KClO3. 

 

 

 

 

 

 

 

 

87. Use the following equation:  
2C8H18  + 25O2  →  16CO2  +  18H2O 

 

A. How many Liters of CO2 will form if 36.7 L of O2 is used in the burning process? 

 

 

 

 

B. If 36.6 grams of C8H18 is burned how many Liters of oxygen is needed? 

 

 

 

 

 

C. If 55.7 grams of water is produced, how many grams of CO2 is also produced? 

 

 

 

 

 

 

 



Things to know: 

KINETIC MOLECULAR THEORY 

Kinetic Molecular Theory states that all matter consists of tiny particles that are constantly in motion.  It 

is comprised of 5 postulates. 

1.  Gases consist of large number of tiny particles 

2.  The particles of a gas are in constant motion, moving rapidly in straight lines in all directions, and 

thus possess kinetic energy 

3.  The collisions between particles of a gas and between particles and container walls are elastic 

collisions 

4.  There are no forces of attraction or repulsion between particles of a gas 

5.  The average kinetic energy of the particles of a gas is directly proportional to the Kelvin temperature 

of a gas  

 

88. An assumption of the kinetic theory of gases is that the particles of a gas have 

A. strong attraction for each other and a significant volume 

B. strong attraction for each other and an insignificant volume 

C. little attraction for each other and a significant volume 

D. little attraction for each other and an insignificant volume 

 

Things to know: 

ENERGY 

Energy is the ability to do work or produce heat.  Energy does not have mass or volume.   

• units of measure: Joule (j) or calorie (cal) 

 One calorie (cal) is the quantity of heat that raises the temperature of 1 g of water by 1 degree 

Celsius.  

 

 Conversion 1 J = 0.2390 cal or 1 cal = 4.184J 

 

 1000 calories (cal) = 1 Calorie (Ca) = 1 kilocalorie (kcal) 

 

Types of Energy Definition Example 

Kinetic Energy of motion Rock rolling down a hill 

Potential Stored Energy Rock resting on a hill 

Chemical Potential energy stored in chemical bonds Energy in food 

Thermal Kinetic energy of atoms’ or molecules’ motion Heat 

Law of Conservation of Energy: energy is neither created nor destroyed but transformed from one form 

to another. 

 

 

89.  Fill in the blank (Increases   or Decreases  ) 

A. If the object is moving slower, kinetic energy ______ 

B. During the breakdown of glucose to produce ATP, the potential energy _____ 

 

90. Describe the energy transfers that occur in a nuclear power plant. 

 

 

 

 



91. Describe the energy transfers that occur in a battery powered flashlight. 

 

Things to know: 

THERMOCHEMISTRY 

Thermochemistry is the study of energy changes that occur during chemical reactions or phase changes. 

 During a chemical reaction, a substance is transformed into another substance with a different 

amount of chemical potential energy. 

 Energy changes occur as either heat transfer or work, or a combination of both. 

Heat (q) energy can be transferred from on object to another due to temperature differences. 

 Heat flows from a warmer object to a cooler object until the temperature is the same between the 

two objects. 

 Two types  

Endothermic Heat is absorbed from the surroundings q  is positive 

Exothermic Heat is released to the surroundings q is negative 
 

Enthalpy(H) of reaction is the change of heat in a system.  It can be positive or negative. 

 heat of reaction (∆H) is the enthalpy change for the chemical equation. It is equal to the heat 

flow at constant pressure  under standard conditions (1 atm, 25˚C or 298 K, and 1 mole) 

Enthalpy of reaction, ΔH: energy released or absorbed during a chemical reaction.  

Mathematical expression:   ΔH = ΣΔH of (products) - ΣΔH of (reactants), where Σ means “sum of 

all” (multiply each ΣΔHof by its coefficient) 
 

Reaction Enthalpy Change Description 

Exothermic ΔH < 0 (negative) Heat is released 

Endothermic ΔH > 0 (positive) Heat is absorbed 

 
92. If the thermochemical equation for a reaction is: A + B → C + 967.2 kJ, what type of reaction is 

it?  (Endothermic or Exothermic) 

 

93. If 980 KJ was added to 6.2 L of water at 291K, what will the final temperature of the water be? 

 

 

 

 

 

 

 

94. Draw an energy level diagram for a reaction in which the total energy of the reactants is 50 kJ/mol 

and the total energy of products is 120 kJ/mol. Label the diagram clearly. Is this reaction 

exothermic or endothermic? 

 

 

 

 

 

 
95. Consider the reaction: A + 2B → C    In this reaction, the total energy of the reactants is 80 kJ/mol 

and the total energy of the products is 50 kJ/mol.  

A. Draw a diagram of the energy profile for this reaction. Label the diagram. 

B. State whether the reaction is endothermic or exothermic. 

C. Calculate the energy difference between the reactants and the products. 

D. Deduce the sign of the enthalpy change. 

 



 

 

96. Complete the sentences in the table: 

 

Exothermic Endothermic 

ΔH sign is _____________________ ΔH sign is _____________________ 

Energy _________________________ Energy _________________________ 

Temperature________________ Temperature_______________________ 

Products have less energy than 

______ _______________________ 

Products have more energy than 

_______ ______________________ 

 

 
 

97. For each of the above graphs, calculate the change in enthalpy and state whether the reaction is 

endothermic, exothermic or neither. 

A. 

B.  

C.  

D. 

 

98. Calculate the change in energy for the following reaction at standard conditions. Is this reaction 

endothermic or exothermic?  

CH4 (g) + 2O2 (g) → CO2 (g) + 2H2O (g) 

 

 

 

 

 

 

 
 

Substance  ΔHof (kJ/mol)  

CH4  -74.8  

O2  0  

CO2  -393.5  

H2O  -241.8  

  



Use the following formula to calculate the change in energy:  

ΔH = ΣΔHof (products) - ΣΔHof (reactants)  

Things to know: 

HEAT, MASS, TEMPERATURE CHANGE, AND SPECIFIC HEAT 

Heat capacity of an object is the amount of heat needed to increase the temperature of an object 

exactly 1ºC  

 The greater the mass of an object, the greater the heat capacity. 

 Different substances with the same mass may have different heat capacities. 

 

Specific Heat is the amount of heat needed to raise the temperature of one gram of a substance by one 

degree Celsius. 

 Specific heat is an intensive property.  

 It does not vary with the amount of the substance.  

 Unit of measure is = joules per gram-degree Celsius (J/g•˚C).   

Mathematical expression:  Q = mcpΔT 

 Q = heat input 

 m = mass 

 cp = specific heat 

 ΔT = change in temperature 

 

 

 

 

 

 

 

 

 

 

99. Determine the specific heat of a material if a 35g sample absorbed 48J as it was heated from 293K 

to 313K. 

 

 

 

 

 

 

100. Given that Cp of copper = 0.385 J/g●°C, calculate the heat absorbed by a 0.020 kg piece of copper 

metal that is heated from 25°C to 125°C. Note: Convert to common units so units will cancel 

(change kg to g). So, 0.020 kg = 20 g  

 

 

 

 

 

 

Specific Heats of Some Common Substances 

Substance 

Specific heat 

J/(g · ºC) cal/(g · ºC) 

Liquid water 4.18 1.00 

Ethanol 2.4 0.58 

Ice 2.1 0.50 

Steam 1.9 0.45 

Chloroform 0.96 0.23 

Aluminum 0.90 0.21 

Iron 0.46 0.11 

Silver 0.24 0.057 

Mercury 0.14 0.033 

 



 
Vocabulary: Electrolytes, Non-Electrolytes, Saturated Solution, Unsaturated Solutions, Supersaturated 

Solution, Precipitate, Oxidation, Reduction, Molarity, Arrhenius Acid, Arrhenius Base, Bronsted Lowry Acid, 

Bronsted Lowry Base, strong acid, strong base, weak acid, weak base, pH 

 

Things to know: 

ELECTROLYTES AND NONELECTROLYTES 

Electrolytes are substances that conduct electricity when dissolved in water. 

 Strong Electrolytes Weak Electrolytes Non-Electrolytes 

Bonds Ionic Ionic Covalent 

Ions 
Completely creates ions in 

water 

Only partially creates ions 

in water 
Creates no ions in water 

Electricity Conducts electricity 
Partially conducts 

electricity 

Does not conduct 

electricity 

Examples 
Strong Acids: HCl, H2SO4 

Strong Bases: KOH, NaOH 

Weak acids: CH3COOH 

Weak bases: Cu(OH)2 
Sugar, Oil, Water 

 

101. Define an electrolyte. Give examples. 

_______________________________________________________________________________

_______________________________________________________________________________ 

 

102. Define a non electrolyte. Give examples. 

_______________________________________________________________________________

_______________________________________________________________________________ 

 

103. Why are strong acids also strong electrolytes? 

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________ 

 

104. Why is HCl a strong acid and HF a weak acid? 

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________ 

 

105. Name two weak acids. 

 

 

 

106. Circle the chemicals that are electrolytes: 

 

A. NaCl 

 

B. C6H1206 

 

C. CaCl2 

D. NaOH 

 

E. HCl 

 

F. HF 

 



Things to know: 

SOLUBILITY RULES 

Solubility Rules: Generalizations that help you determine which compounds can dissolve in water.  These 

“rules” can help you predict if a compound in a reaction might form a precipitate. General solubility rules 

can be found on the STAAR Chemistry reference materials sheet. 

Soluble: the chemical will dissolve. 

Insoluble: the chemical will not dissolve. 

Precipitate: a solid product formed in a reaction. 

 Solid Liquid Gas 

Temperature Solubility Increases No pattern Solubility Decreases 

Pressure No effect No effect Solubility Increases 

Surface Area Solubility Increases Solubility Increases No effect 

 

107. Use the solubility rules on the STAAR Chemistry reference materials sheet to predict whether 

each of the following compounds is considered soluble or insoluble: 

A. KCl  

B. NaNO3 

C. AgCl  

D. BaSO4  

E. Ca3(PO4)2  

F. Pb(ClO3)2  

G. (NH4)2S  

H. PbCl2  

I. FeS 

J. Al2(SO4)3

108. Solutions of AgNO3(aq) and KCl(aq) are mixed. Will a visible reaction occur? 

A. Yes, because KNO3 will precipitate out of solution. 

B. Yes, because AgCl will precipitate out of solution. 

C. No, because KNO3 is soluble in water. 

D. No, because AgCl is soluble in water. 

 

Things to know: 

SOLUTION CALCULATIONS 

Solution: homogenous mixture 

Solute: the substance that is being dissolved 

Solvent: the substance that is being dissolved 

Molarity: unit of concentration. Formula can be found on the STAAR Chemistry Reference Materials sheet. 

Dilution: Formula used to calculate concentration and volume when diluting a chemical.  Formula can be 

found on the STAAR Chemistry Reference Materials sheet. 

 

109. Find the molarity of a 750 mL solution containing 346 g of potassium nitrate. 

 

 

 

 

110. Which solution is the most concentrated? 

A. 6 moles of solute dissolved in 4 liters of solution  

B. 2 moles of solute dissolved in 3 liters of solution  

C. 1 mole of solute dissolved in 1 liter of solution  

D. 4 moles of solute dissolved in 8 liters of solution  

 

111. A chemist starts with 50.0 mL of a 0.40M NaCl solution and dilutes it to 1000 mL. What is the 

NaCl concentration of the new solution?  

 

 

 

 

112. How much 0.200M glucose solution can be made from 50.0 mL of 0.500M glucose solution?  

 

 



Things to know: 

TYPES OF SOLUTIONS 

Saturated Solution: contains the maximum amount of dissolved solute; unable to dissolve more solute. 

If more solute is added, it will fall to the bottom and not dissolve. 

Unsaturated Solution: contains less than the maximum amount of solute 

Supersaturated Solution: contains more than the maximum amount of solute. Can be created by 

heating up a solution and dissolving as much solute as possible. Must allow it to cool undisturbed. It will 

re-crystallize quickly if seed crystal is added. 

 

113. Plot a solubility graph for AgNO3 from the following data.  Place grams of solute on the vertical 

axis.  (Use increments of 50).  Place temperature (in °C) on the horizontal axis. 

  

Grams solute AgNO3 

(per 100g H2O) 

Temperature 

°C 

122 0 

216 20 

311 40 

440 60 

585 80 

733 100 

 

A. How does the solubility of AgNO3 vary with the temperature of the water? _________________ 

 

B. Estimate the solubility of AgNO3 at 35°C, 55°C, and 75°C. 

 

C. At what temperature would the solubility of AgNO3 be 275g per 100g of H2O? ____________ 
 

D. If 100g of AgNO3 were added to 100g of H2O at 100°C, would the resulting solution be 

saturated or unsaturated? _________________________________ 

 

What type of solution would occur if 325g of AgNO3 were added to 100g of water at 35°C?   

___________________________ 

 

E. Using the table below, how many grams of solute will precipitate out of solution if a saturated 

solution of KNO3 at 60°C is cooled down to 20°C? 

Grams KNO3  

(per 100g H2O) 

Temperature 

(°C) 

13.9 0 

31.6 20 

61.3 40 

106 60 

167 80 

245 100 

Things to know: 

REACTIONS 

Redox Reaction: A reaction in which electrons are transferred between elements.  (You can identify a 

redox reaction when elements change charges). 

Precipitate Reaction: A reaction between two aqueous solutions that forms a solid precipitate product. 

Acid-Base Reaction: A reaction between an acid and a base.  The products will form a salt and water. 

 

114. Label the following reactions as redox, precipitate, or acid-base reactions. 

 
A. AgNO3 +KI  → AgI+KNO3 

 

B. Cu + 2AgNO3 → Cu(NO3)2 + Ag 

C. 2KOH + H2SO4  →  K2SO4 + H2O 

 

D. Ba(OH)2 + 2HCl →  BaCl2 +H2O 

 



Things to know: 

ACIDS AND BASES 

pH: measures hydrogen ion [H+] concentration in solution (can use pH paper or litmus paper);  

scale of 0-14; neutral substances (like water) have pH of 7; acids have pH <7; bases have pH >7.  pH can 

be calculated using a formula on the STAAR Chemistry Reference Materials sheet. 

pOH: measure of the concentration of hydroxide [OH-] ions.  The hydroxide concentration can be 

calculated when you know the hydrogen ion [H+] concentration and the Kw.  Formulas for calculation can 

be found on the STAAR Chemistry Reference Materials sheet. 

 
 ACID BASE  

 

pH Less than 7 Greater than 7 

pOH Greater than 7 Less than 7 

Arrhenius Begins with H Ends in –OH 

Bronsted Lowry Donates proton Accepts protons 

Characteristics Tastes sour, electrolyte, 

hazardous, chemically 

corrosive 

Tastes bitter, feels 

slippery, electrolyte, 

hazardous, chemically 

corrosive 

Litmus Paper Turns paper red Turns paper blue 

Examples HCl NaOH 

Salt: Any ionic compound that results from a reaction between an acid and a base. 

Neutralization: a reaction that occurs between an acid and a base.  The result is a salt and water. 

 

115. Which compound reacts with an acid to form a salt and water? 

A. KOH 

B. CH3Cl 

C. CH3COOH 

D. KCl 
 

116. According to the Arrhenius theory, which list of compounds includes only bases? 

A. KOH, NaOH, and LiOH 

B. NaOH, Ca(OH)2, and CH3COOH 

C. NH3, KOH, and Cl- 

D. H2O, OH-, and Cl- 
 

117. Define a Bronsted Lowry Acid: 

_______________________________________________________________________________

_______________________________________________________________________________ 

 

118. Define a Bronsted Lowry Base: 

_______________________________________________________________________________

_______________________________________________________________________________ 

 

NO2
-
(aq) + H2O(l) → HNO2(aq) + OH-

(aq) 

119. In the reaction found above, the NO2
-
(aq) acts as: 

A. a Bronsted base 

B. a Bronsted acid 

C. an Arrhenius base 

D. an Arrhenius acid 

 

120. Which of the highlighted groups makes Aspirin a Bronsted 

Lowry acid? 



121. Predict the products for the following reactions and balance the equations: 

 

A. NaOH + H2SO4   → 
 

  
B. Ca(OH)2 + HCl →  

 

 

122. Which salt is produced when sulfuric acid and sodium hydroxide completely react?  

____________ 

 

123. What are the formulas of the two substances that will combine in a neutralization reaction and 

create the salt BaCO3? 

 

  

 

124. Define pH. 

_______________________________________________________________________________

_______________________________________________________________________________ 

 

125. Calculate the pH of a solution with an OH- concentration of 3.16 x 10-10M.  

___________________ 

 

 

126. Calculate the pH of a solution with an H+ concentration of 6.31 x 10-7M.  ___________________ 

 

 

 

127. What is the H+ concentration of a solution with a pH of 6?  ___________________ 

 

 

 

128. What is the OH- concentration of a solution with a pH of 3?  ___________________ 

 

 

 

 

 

 

 

 

 

 


