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Correct Response: A. This question requires the examinee to demonstrate knowledge of the equipment used in chemistry. A mass 
spectrometer measures the masses and relative abundance of atomic or molecular ions in a sample. These numerical values can be 
used to calculate the percent abundance of an element's natural isotopes.  
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Correct Response: D.  
This question requires the examinee to demonstrate knowledge of major contemporary concepts in biology. DNA is a molecule 
that stores genetic information in cells. The pathway shows the translation of genetic information from DNA to RNA to protein, a 
process that leads to the active expression of genetic information.  
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Correct Response: B. 
This question requires the examinee to analyze the interrelationships among science, technology, and society. Knowledge of 
chemistry can be used to assess existing manufacturing protocols and to propose alternative procedures. These new procedures 
can play a significant role in mitigating the environmental problems facing society.  
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Correct Response: D. 
This question requires the examinee to demonstrate knowledge of the characteristics of radioactive materials. Chemical and 
physical changes do not involve changes within the nucleus of an atom and therefore would not lead to a reduction in an element's 
atomic number. This type of change would only result from a nuclear change.  
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Correct Response: B. 
This question requires the examinee to demonstrate knowledge of the periodic table and its usefulness in predicting the relative 
reactivity of given elements. The electronegativity of elements in the periodic table tends to increase from bottom to top within a 
group and from left to right across a period. Of the given elements, fluorine is in the uppermost position on the right-hand side of 
the periodic table.  
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Correct Response: D. 
This question requires the examinee to solve a problem involving the gas laws. If the temperature and number of moles of a gas 
are held constant, the relationship between initial pressure and initial volume and a new pressure and a new volume 
is P1V1 = P2V2. This relationship can be used to calculate the new pressure when the initial pressure, initial volume, and new 
volume are known.  
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Correct Response: C. 
This question requires the examinee to analyze the results of a calorimetry experiment. The total heat produced in the given 
solution process is equal to the heat absorbed by the solution plus the heat absorbed by the calorimeter. The heat absorbed by the 
solution is calculated using the equation q = m × s × ΔT. The heat absorbed by the calorimeter is equal to Ccalorimeter × ΔT.  
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Correct Response: B. 
This question requires the examinee to analyze energy changes due to the formation or breaking of chemical bonds. The enthalpy 
change for a chemical reaction is equal to the sum of the enthalpy changes involved in breaking existing bonds minus the sum of 
the enthalpy changes involved in forming new bonds. The bond enthalpy for the Cl—Cl bond can be calculated using this 
relationship and the given bond enthalpies for H—H and H—Cl.  
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Correct Response: C. 
This question requires the examinee to apply the International Union of Pure and Applied Chemistry (IUPAC) rules of 
nomenclature. 4-ethyl-3, 3-dimethylhexane is an alkane consisting of six continuous carbon atoms. An ethyl group (C2H5) is 
attached to the number 4 carbon and two methyl groups (CH3) are attached to the number 3 carbon.  
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Correct Response: A. 
This question requires the examinee to relate the properties of substances to their atomic bonds. Diamond is a covalent-network 
crystalline solid. The carbon atoms in this network are linked by covalent bonds. This strong bonding between carbon atoms is 
responsible for the high melting point of diamond.  
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Correct Response: C. 
This question requires the examinee to analyze different types of chemical reactions. In the esterification reaction between acetic 
acid and ethanol, the OH group from acetic acid and the H attached to the O in ethanol combine to form water. The remaining 
portions of the acetic acid and ethanol molecules combine to form the ester, ethyl acetate.  
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Correct Response: D. 
This question requires the examinee to solve problems involving equilibrium constants. When writing equilibrium constant 
expressions, pure solid and pure liquid compounds are omitted and the pressure of gaseous compounds can be used in place of 
concentration. The equilibrium constant expression for this reaction is equal to the concentration of Zn2+(aq) × the pressure of H2

(g) each raised to a power equal to its stoichiometric coefficient, divided by the concentration of H+(aq) raised to a power equal to 
its stoichiometric coefficient.  
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Correct Response: A. 
This question requires the examinee to demonstrate knowledge of the relationship between molecular structure and acid strength. 
The strength of an acid is a function of its tendency to ionize. For oxoacids with the same central atom, acid strength increases as 
the oxidation number of the central atom increases because of the resulting increase in polarity of the O—H bond. The oxidation 
number of nitrogen in HNO3 is +5 and in HNO2 it is +3, thus the O—H bond in HNO3 is more polar and ionizes more readily.  
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Correct Response: A. 
This question requires the examinee to demonstrate knowledge of the applications of electrochemistry. During the normal 
operation of a lead storage battery, sulfuric acid is consumed and water is produced. The density of the electrolyte solution is 
related to how much of each of these substances is present in the solution.  
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Correct Response: B. 
This question requires the examinee to demonstrate knowledge of the mole concept. The number of moles of an element is equal 
to the product of the mass of the element ÷ the molar mass of the element × Avogadro's number.  


