
Chemistry 121 –Exam Study Guide 

 

Chapters 1 – Matter and Measurements 
 

Know the names of the first 20 elements of the periodic 

table (given the symbol, come up with the name)! 

 

Significant Figures 

• Identify the number of significant figures or digits In 

measurements (uncertainty) 

• Be able to perform mathematical operations (add, 

subtract, multiply, divide) on measured numbers and 

keep track of the correct number of significant figures 

• Know the difference between exact and measured 

numbers 

Rounding and Scientific Notation 

• Know the rules for rounding 

• Convert numbers into scientific notation 

• Solve problems using dimensional analysis with 

conversion factors, showing all work 

Metric system 

• Know all the prefixes given in Chapter 1 packet, p. 7 

• Be able to perform metric-metric conversions using these 

prefixes 

• Know 1 cm3  ≡ 1 mL and 1 dm3  ≡ 1 L 

• Use the given metric-English conversions (1 in. ≡ 2.54 cm; 

1 lb = 453.6 g; 1 qt = 946 mL) 

o Not necessary to memorize the English -> Metric 

conversions themselves 

Volume 

Be able to calculate volume by calculation 

• Be able to calculate volume by displacement 

• Classification of matter: elements, compounds, mixtures 

o Given formulas, determine which are elements, 

compounds, or mixtures of elements and 

compounds 

o Given molecular-level images, determine which are 

elements, compounds, or mixtures and solids, 

liquids, or gases 

Density: 

• d = mass/V 

• Be able to determine density, mass, or volume given the 

other two quantities 

• Identify what items sink or float in a given liquid given the 

densities of the liquid and other substances. 

Percentage: ratio of parts per 100 parts 

• Given amount of part and whole, calculate % 

• Use a given % to solve for part or whole 

 

Temperature 

o Know the formulas for converting °F-to-°C or °C-

to-°F and K-to-°C or °C-to-K 

Physical/Chemical Change 

Be able to identify properties and changes as physical or 

chemical  

Physical states of matter 

o Determine physical state of substances (solids, 

liquids, gases) given descriptions of volume, shape, 

particles moving, etc. 

• Know terms for changes of state: Melting, freezing, 

vaporizing, condensation, sublimation, deposition 

 

Chapter 2 – Atoms and the Periodic Table 
 

Subatomic particles  

–proton (p+):  +1 charge, inside nucleus  

–neutron (n):  neutral, inside nucleus  

–electron (e–):  –1 charge, outside nucleus  

 

Determine the number of atoms of an element in a 

compound given the chemical formula. 

Electrostatic force: force resulting from a charge on 

particles/objects 

o Objects w/ like charges repel one another. 

o Objects w/ unlike charges attract each other. 

Atomic notation:  

  
 

= element symbol  

mass NUMBER (A):  # of protons + # of neutrons   

atomic NUMBER (Z):  # of protons = # of electrons 

(except if an ion; then Z does not equal # of electrons)  

 

Be able to give atomic notation for any element given 

element name/symbol & mass number  

Isotopes 

Know definitions of isotope, atomic mass  

Determine # of protons, neutrons, and electrons for any given 

isotope, or ion of that isotope.  

Describe how isotopes of an element differ from one 

another. 

The Periodic Table  

column = (group, family) row = (period)  

Use the Periodic Table to identify the most abundant isotope 

of any element given its naturally occurring isotopes.  

 

Representative Groups:  



o A Group Elements  

Group IA: alkali metals (except H)  

Group IIA: alkaline earth metals  

Group VIIA: halogens  

Group VIIIA: noble gases  

o B Group Elements  

Transition Metals/Elements:   

Elements in lanthanide and actinide series   

• Metals, nonmetals, and semimetals:  

-Know properties of metals and nonmetals  

-Location on Periodic Table and properties  

 

EXAM 1 COVERS THE MATERIAL ABOVE 
valence electrons:  outermost electrons  

 The group number for each element is equal to the 

number of valence electrons it has  

 Know Representative Elements usually form ions that are 

isoelectronic with a Noble Gas   

 

Electromagnetic Radiation (Light) 

Electromagnetic Spectrum 

 continuum of radiant energy  

  gamma (γ) rays to radio waves  

The visible spectrum makes up a small portion  

 wavelength (λ): distance between peaks  

Know which type of light has higher energy (red or blue) 

(blue light has shorter wavelength -> higher energy) 

Atoms emit or absorb light when electrons change energy 

levels (this is different from reflected light, which is just light 

that bounces off an atom, without disturbing electrons) 

 

Electronic Structure of the Atom 

Know shapes of the subshells: s and p orbitals 

 Know how many orbitals are in an “s” subshell vs. a “p” 

subshell 

 Know how many electrons can fit in a single orbital 

 

Electron Configurations (E.C.) for atoms: 

 Write E.C.’s for elements 

 You will be given the basic orbital order to use on quizzes 

and exams 

 

Chapter 3 – Ionic Compounds 
ionic compound: a compound consisting of metal cations and 

anions held together by ionic bonds  

ionic bond: electrostatic attraction holding cations and anions 

together in an ionic compound  

 

Recognize that ionic compounds exist as a 3-dimensional 

network of ions (ionic lattice)  

- The formula indicates the ratio of ions. 

At 25°C ionic compounds are solids with very high melting 

points.  
 

Naming ionic compounds:  

Given formula of a compound, determine name.   

• Cation name + anion name (don’t write “ion”) 

•  IA, IIA, Al, Ag, Zn, Cd don't need Roman #s  

•  All other metal ions need Roman #s  

Given the name of a compound, write the formula 

Naming cations:  

-Group IA, IIA, Al, Ag, Zn, Cd: element name + ion  

- All other metals - Stock system:  

- element name (charge in Roman #s) + ion   

Naming anions: nonmetal stem + "-ide" + ion  

Know the ions formed by the Representative (A Group) 

elements using a Periodic Table (Groups 1 – 3)  

 

Chapter 4 – Molecular Compounds 
 

covalent bond:  sharing of electrons between two nonmetal 

atoms  

molecule (or molecular compound): a compound consisting 

of nonmetal atoms held together by covalent bonds  

 

Identify a compound as an ionic compound or molecule given 

its name or chemical formula.  

 

Naming binary molecular compounds:  

- Know and use Greek prefixes to indicate number present 

when more than one atom of an element present  

- Diatomic elements: H2, N2, O2, F2, Cl2, Br2, I2 

- (Horses Need Oats For Clear Brown “Eyes”) 

Lewis Structures 

Draw Lewis Electron Dot Symbols for atoms, ions, covalent 

molecules, and polyatomic ions.  

octet rule:  atoms bond such that each has 8 electrons, 

except H only needs 2 electrons.  

 

electronegativity (EN): ability of an atom in a bond to draw 

electrons to itself  

– Know F is most electronegative, further  away from 

F, less electronegative an atom.  

 

Know which elements are liquids at 25C: Br, Hg 

polar covalent: unequal sharing of electrons by 2 atoms with 

different EN values   

nonpolar covalent: equal sharing of electrons by two atoms 

with equal EN  



Draw dipole arrows to indicate which atom in a bond is more 

electronegative  
 

bond length: distance between nuclei of 2 bonded atoms  

• shorter the bond, the stronger the bond  

• single bonds are the longest and weakest  

• double bonds are shorter and stronger  

• triple bonds are the shortest and strongest  

 

Molecular Shapes and Polarity  

• Use Lewis structure and to get 3D shape and bond angles:  

- AX2  →  linear   → 180°  

 - AX3  →  trigonal planar  → 120°  

 - AX4  →  tetrahedral  → 109.5°  

 - AX2E  →  bent   → <120°  

 - AX3E  →  trigonal pyramidal → <109.5°  

 - AX2E2  →  bent   → <109.5°  

  

Use electronegativity to determine if a bond is polar or 

nonpolar covalent.  

Be able to sketch a molecules and use arrows to indicate the 

more electronegative atom in a polar covalent bond.  

Given a molecule, determine if it’s polar or nonpolar using the 

3D shape and dipoles.  

 

Metallic Bond:  

- Metals exist as nuclei in a “sea of electrons”  

→ special properties of metals resulting from 

electrons’ freedom to move around 

 Electrical conductivity (why?) 

 Malleability, ductility (why?) 

 

Be able to identify a bond as ionic, metallic, polar covalent, or 

nonpolar covalent 

 

Chapter 5 –Classification and Balancing of 

Chemical Reactions 
Chemical reaction: 

o reactants: starting materials 

o products: substances produced in reaction 

Writing chemical equations 

 Include physical state, correct formulas, coefficients, and 

subscripts 

 Identify reactants, products, and symbols over/below the 

reaction arrow (e.g., what does Δ mean?) 

 Be able to write a chemical equation given a word 

equation 

Balancing Equations  

Change coefficients, NEVER subscripts to get the same # on 

both sides in the following order:   

1. Balance metals.  
2. Balance polyatomic ions – Keep as one unit.  
3. Balance hydrogen atoms.  
4. Balance carbon atoms.  
5. Balance oxygen atoms.  
6. Balance all other atoms.  
 

EXAM 2 COVERS THE MATERIAL ABOVE 
 

Precipitation Reactions 

Be able to draw the major species (ions or compounds) 
present in solution, given a chemical formula or chemical 
equation.  

Know how to use the Solubility Rules to determine if an 

ionic compound is soluble or insoluble 
 
– Show soluble ionic compounds and strong acids broken up 
into ions with a physical state of aqueous (aq).  
 
Molecular Equations and (Net) Ionic Equations  
1. Molecular Equation: compounds shown intact  
2. Complete/Total Ionic Equation:  

– shows strong electrolytes as separated ions  
3. Spectator Ions:  

-– ions that remain unchanged  during a reaction  
4. Net Ionic Equation:  

– Shows what substances change in a chemical reaction, 
i.e., reactants and products that …   

 … form a new solid (e.g., BaSO4 (s), Fe(s)) 

 … form a new gas or liquid (e.g., CO2, H2, H2O, NH3, 

etc.) 

 ... form a new kind of ion (e.g., Fe
2+

 from Fe
3+

) 

 

Guidelines for writing Net Ionic Equations:  
1. Complete and balance the molecular/chemical equation  
2. Leave solids, liquids, gases, weak electrolytes as 

compounds; break strong electrolytes into ions  
3. Cancel spectator ions  
4. Simplify coefficients if possible  
5. If all reactants and products cancel (they are all spectator 

ions), then write → NR  
 

Oxidation Reduction Reactions 

 Be able to determine oxidation numbers for all the 
elements/atoms/ions in a chemical equation.  

 Use oxidation numbers to determine if a chemical 
equation represents a redox reaction.  

 Use oxidation numbers to determine which  reactant was 
oxidized (acted as reducing agent) and which  reactant 
was reduced (acted as oxidizing agent)  

 Write half-reactions to determine the # of electrons 
transferred.  
 

 



Chapter 6 – Chemical Rxns: Mole and Mass 
Relationships 

 

Mole Concept and Calculations 

Explain the term “mole” and describe the relationship 

between moles and atomic weight. 

Avogadro's number = 6.022x1023  

Molar Mass - Be able to get molar masses (in g/mol) for 

atoms and compounds  

Mole calculations using  

- Avogadro's Number (N): 6.022 x 1023  

- Molar masses of atoms and compounds (find by adding 

molar masses of constituent atoms)  

Examples:  

- Convert from mass  moles or moles  mass 

-  Find the # of atoms or molecules, given mass or moles, and 

vice versa 

 

EXAM 3 COVERS THE MATERIAL ABOVE 

 

Stoichiometry 

 Use mole-to-mole ratios to relate and calculate amounts 

of reactants/products in a reaction 

 Given masses of reactants, be able to predict (calculate) 

moles of product (and vice versa) 

 

Limiting Reactant Problems  

 Calculate the mass or volume of product that can be 
made using the given amounts of each reactant and the 
balanced chemical equation.  
– Either solve for amounts of products made with each 
reactant or solve using the comparison-of-moles method 
(i.e., determine if there is enough of one reactant to react 
completely with the other)  

 Indicate the limiting reactant (or reagent) and the 
reactant(s) in excess.  

 Calculate the amount of reactant in excess that remains 
after the reaction.  

 

Yields of Reactions  

 Theoretical yield: amount of product predicted using the 
balanced equation when limiting reagent is used up (can 
be calculated)  

 Actual yield: amount of product actually obtained in the 
reaction; it is less than the theoretical yield 

 Percent yield: Divide the theoretical yield by the actual 
yield and multiply by 100% 

 

Chapter 7 – Chemical Rxns: Energy, Rates, 
and Equilibrium 

kinetic energy (KE): energy associated with an object’s 

motion 

potential energy (PE): energy due to position or composition 

 

Endothermic versus Exothermic changes: 

o endothermic: a change requiring energy 

o exothermic: a change that releases energy 

 

Be able to write a chemical reaction with heat as a product or 

reactant, depending on the sign of ∆H or its label (exo or 

endothermic). 

 

Know which changes of state (melting, freezing, evaporating, 

etc.) are exothermic and which are endothermic 

 

Identify and label all the parts of a reaction energy diagram: 

 Activation Energy 

 Activated complex 

 Change in enthalpy ∆H 

 Labels on each axis 

 

Identify endothermic vs. exothermic rxn energy diagrams 

Draw a reaction energy diagram showing the effect of a 

catalyst 

 

Rates of Reactions 

Be able to name and explain the three factors 

that increase the rate of chemical reactions (temp, 

concentration, catalyst) 

 

catalyst: A chemical that speeds up a chemical reaction, 

without being consumed itself 

Entropy (S): A measure of the disorder in a system 

 Certain changes in enthalpy (H) and entropy (S) are 

favorable, i.e., they produce spontaneous reactions: 

1. ∆H negative (exothermic)  favorable 

2. ∆S positive (more disorder)  favorable 

3. ∆H positive (endothermic)  unfavorable 

4. ∆S negative (less disorder)  unfavorable 

 

Both ∆S and ∆H contribute TOGETHER to the Free Energy (G) 

of a reaction, which is the ultimate measure of whether a 

reaction is spontaneous or not. 

 

Free Energy (G): ∆G = ∆H – T∆S  

 When ∆G is negative  spontaneous reaction 

 When ∆G is positive  non-spontaneous (in fact, the 

reverse reaction is spontaneous) 

 

Depending on the ∆S and ∆H of a reaction, the free energy 

(G) may be positive or negative. 



 

Equilibrium 

At equilibrium, 
– rates of forward and reverse reactions are equal 
– concentrations of reactants & products are constant (not 
changing), but they do not have to be equal to one another 
 
Le Chatelier's Principle 
– A system at equilibrium will shift to minimize any stress 
(change in concentration, temperature, etc.) 
– Predict equilibrium shifts (left to reactants or right to 
products) given changes in concentration and temperature 
 

EXAM 4 COVERS THE MATERIAL ABOVE 
 

Chapter 8– Gases, Liquids and Solids 
 

Know the properties of solids, liquids, and gases 

Know definitions: vacuum, vapor pressure, partial pressure 

atmospheric pressure, 

Know atmospheric pressure ↓ as altitude ↑ 

 

Intermolecular Forces (IMF) – The tiny, electrostatic forces of 

attraction between two MOLECULES 

 

These are not to be confused with the permanent chemical 

bonds (covalent, ionic) that hold atoms together inside  each 

individual molecule. IMFs are much weaker than chemical 

bonds. 

 

Types of Intermolecular Forces (IMFs) 

1. Dispersion forces 

 Weakest of all IMFs 

 Increase as molecular size (# of electrons) increases 

 Temporary electrostatic attractions between all 

molecules, BUT … 

 Most important when they occur between non-polar 

molecules, b/c they are the only IMF 

2.  Dipole-Dipole forces 

 Occur between polar molecules 

 Stronger than dispersion, weaker than hydrogen 

bonds 

3. Hydrogen Bonds 

 Not really bonds (not as strong as ionic or covalent 

bonds) 

 Strongest of IMFs 

 Occur between two molecules, when 

1. One molecule has N-H, F-H, or O-H bond  

2. Other molecule has N, F, or O atom 

 EXAMPLES 

o H-bonding: H2O, NH3, CH3OH, CH3CH2OH, HF 

o Lack H-bonding: NF3, CF3, CH4, CH3SH, N2O, ClO2, 

HCl 

 

Know how intermolecular forces influence vapor 

pressure and boiling point 

 Relate physical properties to intermolecular forces 

 Recognize why H2O has a higher boiling point than O2 or 

H2S in terms of intermolecular forces 

  H-bonds > dipole-dipole>dispersion EXCEPT for large 

molecules (many atoms), because then the NUMBER of 

attractions is more important; see “Low IMFs” below) 

 Recognize that ionic and covalent bonds are stronger 

than hydrogen bonds and other intermolecular forces 

 

IMFs explain: 

 Whether a substance is a solid, liquid, or gas at room 

temperature (phase behavior) 

 Variation in boiling point among liquids 

o High IMF  low vapor pressure  high b.p. 

 Lots of attractions stabilize the liquid phase 

o Low IMF  higher vapor pressure  lower b.p 

 Few IMFs mean liquid phase is less stable relative 

to the gas phase  easier to boil 

 Trends in melting point in compounds (same reasons as 

for boiling point) 

 

 High IMFs  solid or liquid at room temp 

o Examples 

 Ionic solids (3D ionic bonding) 

 Metals (3D metallic bonding) 

 Water, HF, and other hydrogen-bonders 

 Long-chain carbon molecules (waxes, plastics) 

b/c of MANY dispersion forces 

 Low IMFs  liquid or gas at room temp (low boiling 

point/melting point) 

o Examples 

 Small non-polar molecules (CH4, H2, Br2) 

 Small, slightly polar molecules (CF3Cl) 

 

Standard temperature & pressure (STP): T=0°C and P=1.00 

atm  

Molar volume: 1 mole of any gas at STP occupies 22.4 L   

-Molar volume at STP: 22.4L/mole  

Examples 

- Find # atoms and/or molecules in volume of element or 

compound at STP  

- Find mass of gas at STP given volume of gas  

- Find volume of gas at STP given mass of gas  

- Find # atoms and/or molecules in gas at STP given mass or 

volume   

 



Know:  1 atm≡760 torr≡760 mmHg 
 

Know how changes in volume, temperature, and 

number of particles affect gas pressure. 
 

Solve for a variety of problems involving gases 

• Given 2 sets of conditions, solve problems using 
    

  
 
    

  
, including canceling variables that stay 

the same to simplify. Recognize the temperatures 

(T’s) must be in Kelvins. 

• Use the ideal gas law (PV=nRT) to solve for P, V, n, or T or 

density or molar mass 
 

         
     

     
   will be given, along with gas laws 

equations 

 

Examples of Gas Law calculations 

• Find mass of gas at STP given volume of gas (using STP 

conversion factor and mole conversion) 

• Find volume of gas at STP given mass/moles of gas (PV = 

nRT)  

• Find # atoms and/or molecules in gas at STP given mass 

or volume (PV = nRT) 

• If given the volume, temp, and/or pressure of a gas, find 

the volume, temp, and/or pressure under new conditions 

(P1V1 / T1 = P2V2 / T2 … combined gas law) 

  

Dalton’s Law of Partial Pressure: 

– Use Dalton’s Law (Ptotal = P1 + P2 + P3 + …) to solve for total 

pressure or the partial pressure of one gas in a mixture 

– Recognize that when a gas is collected over water, the total 

pressure is due to water vapor and the gas 

 

Chapter 9 – Solutions  
 

Solution: uniform mixture of two or more substances as 

atoms, ions, or molecules  

 Also: a solute dissolved in solvent  

 

Solubility: the amount of a solute that can dissolve in a 

solvent at a given temperature. 

 

Factors affecting solubility 

Know how temperature and pressure affect the solubility of 

gases and solids in solution.  

 Recognize what occurs at the molecular level when a 

solute dissolves in water.  

 Use “Like dissolves like” Rule and the Solubility Rules to 

predict what substances are soluble/insoluble in or 

miscible/  immiscible with water or other solvent  

 

Rates of Dissolving 

 Recognize what can be done to increase the rate of 

dissolving: heating solution, stirring solution, grinding 

solute into smaller particles  

 Know the definitions for unsaturated, saturated, and 

supersaturated  

 

Molarity, Mass/Volume Percent Concentration, and Solution 

Stoichiometry Calculations   

 Solve for amount of solute, solvent, or solution given 

mass percent concentration, molarity, etc.  

 Use molarity and volume to solve for moles  

 Use chemical equation for mole-to-mole ratios needed to 

solve problems  

 

Electrolytes and Non-Electrolytes  
1. Electrolyte: ionic compounds break apart into ions in 

solution 

 these charged ions can move in solution 

 moving charges = conducts electricity  

 examples: any soluble ionic compound  
o NaCl, KCl, CaCl2 

2. Non-electrolyte: covalent compounds dissolve in water, 
but produce no ions, only molecules in water  

 no ions → does not conduct electricity 

 Examples: any soluble covalent molecule 

o sugar, CO2, O2   
3. weak electrolyte: breaks up to small degree  

→ only few ions present to conduct electricity 
– examples: weak acids & bases, insoluble salts  

 

Concentration Calculations 

1. Mass Percent Concentration (M/V%):  
 

m/v% =   
              

              
        

 

2. Molarity (M) 

 

Molarity = 
            

          
 

 

3. ppm concentration (m/v x 106):  
 

ppm =   
              

              
       

 

4. Dilution calculations:  
 

                               
 

(Be able to calculate the concentration of a solution after it is 

diluted, the amount of original solution needed to create a 

specific volume of a diluted solution, etc.) 

 

Use molarity and volume to solve for moles  



 moles = molarity x volume (MV = moles … watch units!) 

 

Colligative Properties 

 Know the effects that dissolved solutes have on liquids. 

 Be able to perform calculations of osmotic pressure, but 

not vapor pressure lowering, boiling point elevation, or 

freezing point depression. 

 

1. Osmosis and Dialysis 

Know definitions for: diffusion, semipermeable 

membrane, osmosis, isotonic, hypertonic, hypotonic, 

dialyzing membrane 

 

Osmotic pressure (π): π=iMRT 

 Know that i means the number of particles produced for 

every mole of solute that ionizes (e.g. for NaCl, i=2; for 

CaSO4, i=2) 

 Know that osmolarity = iM in the equation 

 π=iMRT 

Calculate the osmolarity for a given solution 

(for a 1.0M NaCl solution, osmolarity=2.0M) 

 

2. Vapor Pressure Lowering (dissolved solutes lower vapor 

pressure  explain why this results in HIGHER boiling 

point) 

3. Boiling Point Elevation 

4. Freezing Point depression (adding salt to snow causes it 

to melt) 

 

Dependence of colligative properties on osmolarity 

Colligative properties only depend on the number of 

dissolved particles, which is represented by the osmolarity. 

Highest osmolarity 

o Lowest freezing point 

o Highest boiling point 

o Highest osmotic pressure 

o Lowest vapor pressure 

 

ALSO: Solve a variety of problems combining molarity, mass 

percent concentration, stoichiometry, limiting reagent 

problems, and topics covered from previous chapters.  

 

EXAM 5 COVERS THE MATERIAL ABOVE 
 

 

 

 

 

Chapters 10 – Acids and Bases 

 

Know Arrhenius and Brønsted-Lowry (B-L) definitions for 

acids and bases  

1. Arrhenius acid  produces H+ in solution 

2. Lewis Acid  donates H+ in reaction 

3. Arrhenius base  produces OH- in solution 

4. Lewis base  accepts H+ in solution 

 

Given an acid-base reaction,  

 classify each reactant as an Arrhenius and/or a Bronsted-

Lowry acid or base  

 indicate the conjugate acid-base pairs  

 Weak acids have conjugate bases that are stronger than 

H2O.  

 Weak bases have conjugate acids that are stronger acids 

than H2O. 

 Be able to predict the products of an acid base reaction 

o When H2CO3 is produced, it further decomposes 

to H2O and CO2 

o When NH4Cl is produced, it further decomposes 

to NH3 gas and HCl 

 

Hydronium ion = hydrogen ion in solution 

 [H3O+] = [H+] 

 

Use pH to classify a substance as neutral, acidic, basic  

 acidic solutions: [H3O+] > [OH–], pH < 7  

 basic solutions: [OH–] > [H3O+], pH > 7  

 neutral solutions: [OH–] = [H3O+], pH = 7  

 

Calculate pH or pOH using:  

 [H+]=10
–pH and [OH–]=10

–pOH  

 pH + pOH = 14.00  

 Kw = 1.0x10-14 = [H+][OH–] 

 

Acids and Bases  
– Identify acids by H; identify bases by OH 
– Know strong acids and strong bases in Packet 10!  
– All other acids and bases are weak  
 
Be able to write weak acid equilibrium constants, Ka 
Be able to draw the major species (ions or compounds) 
present in solution, given a chemical formula or chemical 
equation.  

 Major species for a weak acid in solution are HA and 
H2O, minor species are H+ and A- 

 
Diprotic acids 

– Recognize H2SO4(aq) → H
+

(aq) + HSO4

-

(aq)  



 dissociation of first proton is almost 100% 

 dissociation of second proton is much less (Ka is 

much smaller) 
 

Rank the pH of solutions of weak acids/bases based on 
Ka values: 

 ALL weak acids have small Ka’s (much less than 
1), but … 

 High Ka  equilibrium lies to the right, more 

H3O
+ in solution  low pH 

 Low Ka  equilibrium lies to the right, less H3O
+ 

in solution  higher pH 
 
Buffers 

 Define buffer: a solution that resists changes in 
pH 

 Predict changes in pH upon adding small 
amounts of acid/base to buffered vs. unbuffered 
solutions 

 Explain how a buffer resists changes in pH by 
using Le Chatelier’s principle 

 Identify pairs of compounds that can be used to 
make buffers 

o weak acid and its conjugate base 
o weak base and its conjugate acid 
o NOT any strong acid or strong base 
o NOT unmatched conjugate pairs 

 

Chapter 11 – Nuclear Chemistry 
 

Nuclear Equations 

 Be able to employ atomic notation for alpha particles, 

beta particles, gamma rays, neutrons, and positrons 

 Write and balance nuclear equations given the 

radioactive decay and the parent or daughter 

nuclide. 

 

Know the definition of and solve problems involving half-life. 

Know the terms: parent and daughter nuclide 

Define the term “nuclear radiation” and describe the 

common types of radiation emitted by radioisotopes.  

 

You will be given a copy of the CHEM 121 Periodic 

Table with the Solubility Rules and polyatomic ions, 

along with relevant constants and metric-English 

conversions.   
 

 

 


