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This EA/CBE Study Guide can help you prepare for the exam by giving you an idea of what you
need to study, review, and learn. To succeed, you should be thoroughly familiar with the subject
matter before you attempt to take the exam.

Every question that appears on the EA/CBE is grounded in the knowledge and skills statements
and student expectations within the state-mandated standards, the Texas Essential Knowledge
and Skills (TEKS). It should be noted that the exam will not test every student expectation.
However, it is important that students study and know the entire scope of the TEKS so that they
can develop a complete understanding of the content. The EA/CBEs are global exams grounded
in the TEKS and are not designed to be a final exam for the University of Texas high school
courses. You can view the TEKS for this exam online at http://www.tea.state.tx.us/teks/.
Since questions are not taken from any one source, you can prepare by reviewing any of the
state-adopted textbooks.

About the Exam
The EA/CBE consists of 50 multiple-choice questions that are worth 1 point each. You will be

provided the Formula Sheet and Periodic Table of the Elements shown at the end of this Study
Guide. You will be allowed 3 hours to take the exam.

Materials Given with the Exam

For paper-based exams, a formula sheet and periodic table will be provided with your test. For
computer-based exams, the proctor will provide to you a paper copy of the formula sheet and
periodic table immediately prior to testing. You will return the sheet after the exam. The formula
sheet and periodic table can be found at the end of this study guide.

Concepts and Objectives

The bulleted lists and sample questions below may not refer to all the material that will be on the
exam. This list only provides additional information for some of the student expectations tested
in the Chemistry, Second Semester EA/CBE. Ultimately, you should use the TEKS to guide
your exam preparation.

Chemical Reactions

identify and determine whether a chemical reaction or a physical change has taken place;
write and understand chemical equations, word equations and formula equations;

write a formula equation from a word equation;

balance a chemical equation;

interpret a balanced chemical equation;

identify the five types of chemical reactions;

predict the reactants or products of a chemical reaction;
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understand the importance of classifying chemical reactions.

Stoichiometry

describe the concept of the mole and identify the numerical value of the mole;

use Avogadro’s number to calculate the number of molecules in a sample;

perform stoichiometric calculations to perform various conversions;

write mole ratios;

use mole to mole conversions to predict the limiting reagent of a reaction;

determine the efficiency of a chemical reaction by doing mass to mass conversions and
calculating the percent yield.

Thermochemistry

define energy, heat, temperature, enthalpy, entropy and free energy;

determine the direction of heat flow in a system;

identify whether a system has potential and/or kinetic energy;

explain the relationship between energy, heat, and work;

calculate the amount of energy converted into heat and the amount converted into work;
identify a reaction as endothermic or exothermic;

calculate the specific heat capacity of a substance;

calculate the change in temperature of a substance using its specific heat;

perform bomb calorimetric calculations;

use Hess’s Law to manipulate chemical equations and calculate enthalpy changes;
define molar heat of formation and use it to calculate enthalpy change in a reaction;
determine the change in entropy of a chemical reaction;

calculate the change in free energy for a reaction;

predict whether a reaction will proceed spontaneously.

States of Matter

explain the difference between the strength of intermolecular forces in solids, liquids, and
gasses;

explain the different forces of attraction between molecules;

predict the type of bond in a compound and the intermolecular force of attraction between
those molecules;

explain how a barometer works and predict its behavior at different pressures;

correlate intermolecular forces of attraction and the physical properties for that substance;
interpret and extrapolate information from a graph of the boiling points of different
substances and information from a phase diagram;

understand the concept of the triple point and the critical point in a phase diagram;

define latent heat and distinguish between latent heat of fusion and latent heat of
vaporization;

calculate the amount of heat gained/lost as substance goes from one temperature to
another.
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Behavior of Gasses

understand how a manometer works;

predict the change in a manometer with relation to a change the in pressure of a gas;
explain the four main factors that affect the behavior of a gas;

know the formal mathematical expressions that define relationships between the pressure,
volume, temperature, and moles of a gas;

calculate the pressure, volume, temperature, and number of moles of a gas;

calculate the total pressure and partial pressures of a mixture of gasses;

calculate the partial pressure of gasses from the number of moles of these gasses.

explain why water circulates in a lake during winter and how this benefits the marine life
in the lake;

define surface tension and explain why water has a strong surface tension;

explain the spherical shape a drop of water assumes when it is released from a dropper;
discuss hydrogen bonding and explain how it contributes to the physical characteristics of
water;

discuss the role that hydrogen bonds play in determining the structure of ice crystals and
why ice is less dense than liquid water;

correlate the structure of ice crystals and the physical characteristics and properties of ice;
explain how water behaves as a solvent;

discuss polarity and the role polarity plays in the solvation process;

explain why like dissolves like.

Properties of Solutions

calculate the molar mass of elements and compounds;

calculate the number of moles of solute from the concentration of a solution;

express the concentration of a solution in percent by mass, molarity, and molality;
explain the factors that affect solubility;

interpret a solubility vs. temperature graph to determine whether a solution is unsaturated,
saturated, or supersaturated;

explain the effect that adding a solute has on the boiling point and freezing point of
water;

discuss the relationship between the solubility of a gas and the temperature of a solution;
explain how non-polar gasses are kept in solution in a polar solvent.

Factors Affecting Reaction Rates

explain the three criteria of the collision theory of chemical reactions;

identify the factors that influence the rate of a reaction;

discuss what it means for a reaction to be at equilibrium,;

distinguish between an endothermic and an exothermic reaction in terms of the heat and
energy of the systems and discuss the effect that adding heat to each reaction would have
on the reactants and the products;

define activation energy;
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interpret an energy diagram;
identify whether a reaction is endothermic or exothermic from the reactions energy
diagram;
describe the role that catalysts play in a chemical reaction and how the effect of a catalyst
is expressed in an energy diagram;
describe a process in terms of enthalpy, entropy, and Gibbs Free Energy;
use Gibbs Free Energy equation to predict whether a reaction will be spontaneous or non-
spontaneous;
write equilibrium expressions for chemical reactions;
explain the idea of dynamic equilibrium;
use LeChatelier’s principle to predict how a reaction will adjust to the stress/change
applied to the system.

Acids and Bases

recognize the general properties of both acids and bases;

write the correct chemical formulas and names for acids and bases;

name common uses of acids in industry;

define and identify Arrehnius, Bronsted-Lowry, and Lewis acids and bases;
differentiate between the three major acid-base theories;

discuss the autionization of water;

calculate the pH and/or pOH of a solution;

calculate the [H'] and/or [OH] of a solution;

write and identify the conjugate base of an acid and the conjugate acid of a base;
define and recognize amphiprotic acids and/or bases;

identify acid-base neutralization reactions;

write the correct chemical formulas for the products of acid-base neutralization reactions;
write the equilibrium reaction for acid-base neutralization reactions;

predict and calculate the pH of a solution after a neutralization reaction is completed;
identify substances in the atmosphere that contribute to acid rain;

write chemical equations for reactions between an acid and a carbonate.

Oxidation and Reduction Reactions

define oxidation and reduction;

determine and assign the oxidation state of each element within a compound;
identify a chemical reaction as a redox reaction;

identify the element that is being oxidized and the element that is being reduced in a
redox reaction;

balance oxidation-reduction equations using the half-reaction method;

calculate the potential of an electrochemical cell;

determine whether a cell/redox reaction is spontaneous or non-spontaneous.
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Electrochemistry

define and identify the components of a galvanic cell and a voltaic cell,

determine the ideal amount of energy in an electrochemical cell;

identify the cathode and anode and calculate the cell potential of an electrochemical cell;
explain the structure of the different dry cells and identify the components of these
electrochemical cells;

calculate the amount of electrical energy the different dry cells produce;

identify the redox reactions that take place in different dry cells;

identify hazards that may be associated with dry cells;

describe the major difference between wet and dry cell batteries;

define and identify an electrolytic cell,

differentiate between electrolytic cells and voltaic cells;

describe uses of electrolytic cells;

discuss the process of electroplating;

explain the structure of a car battery and how these batteries are recharged.

Sample Questions

These sample questions will give you a better idea of the types of questions you can expect on
the EA/CBE. These are provided to illustrate the format of the exam. They are not the actual
exam. In order to be successful on the exam, you must study the TEKS and all of the concepts
previously listed.

1.

When burning methane gas to heat a home, what is the limiting reactant for this chemical
reaction?

Methane
Carbon dioxide
Oxygen

Water vapor

oaw»

Which assumption of the kinetic-molecular theory of gases is the most applicable to hot-
air balloons?

A Gases consist of large numbers of small particles far apart relative to their size.

B Gas particles are in constant random motion and collisions between them are
100% elastic.

C There are no forces of attraction between gas particles.

D The average kinetic energy and density of gas particles depends on the
temperature of the gas.
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3. An ionic compound in an aqueous solution is able to conduct an electric current. This
compound is considered to be

an alloy.

a cation.

an electrolyte.
an oxyanion.

oaw»

4. The table shows data from an investigation designed to find a liquid solution that is both
an acid and a strong electrolyte. Based on the data, which solution is both an acid and a
strong electrolyte?

Properties of Some Solutions

Solution Electrical Conductivity | Original Color of Color of Litmus Paper H
) of Solution Litmus Paper After Dipping in Solution P
1 Very high Red Blue 10.0
2 Low Blue Red 6.5
3 Moderate Red Red 54
4 Very high Blue Red 2.0
A Solution 1
B Solution 2
C Solution 3
D Solution 4

5. Calcium ions play an important role in the function of neurons in the brain. Elements that
are chemically similar to calcium can interfere with the function of neurons. Which of the
following is most likely to imitate calcium’s role in the function of neurons?

Sodium

Potassium
Strontium
Rubidium

oawy

Answer Key

Item Number Correct Answer TEKS
expectation
1 A S5A
2 D 11B
3 C 4D
4 D 12B
5 C 13C
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Formula Sheet
General Formulas
m . mass . actual yield
D =—, Density= Percent yield = - — « 100%
% volume theoretical yield
PV =nRT, Pressure » Volume = moles « R « Temperature
O =mcAT , Heat =mass » specific heat constant « change in temperature
Charles’s Law
ﬁ _ ﬁ Volume, _ Volume,
I, T, ’ Temperature, ~ Temperature,
The Combined Gas Law
P _ BV,  Pressure +Volume, _ Pressure,+Volume,
T, T, ’ Temperature, Temperature,
LekP Leat
. Ideal Gas Constant =R = 8.31 2 or 0.0821—22
Specific Heats of Water Kemol Kemol
Ice — 2090 J/kg°C 273 K=0°C
Fusion — 333,000 J/kg 1 mL HO=1 g of H,O
Water — 4186 J/kgC Avogadro's number = 6.02 x 10~
Vaporization — 2,260,000 J/kg 1 mol of gas (at STP) =224 L
Steam — 2010 J/kg°C 101.3 kPa = 1 atmosphere = 760 mm Hg
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