
Name: __________________________  Date: _____________

	1.
	Which of the following is not a state function?

	A)
	w

	B)
	H

	C)
	U

	D)
	S

	E)
	T


	2.
	Which of the following compounds has the highest standard entropy per mole at 298 K?

	A)
	CH3OH(l)

	B)
	CO(g)

	C)
	SiO2(s)

	D)
	H2O(l)

	E)
	CaCO3(s)


	3.
	The third law of thermodynamics states that

	A)
	the entropy of the universe is increasing.

	B)
	the entropy of the universe is constant.

	C)
	the entropy is zero at 0 K for a perfect crystal.

	D)
	the absolute entropy of a substance decreases with increasing temperature.

	E)
	the entropy of the universe equals the sum of the entropy of system and that of the surroundings.


	4.
	At the normal boiling point of benzene, H°vap = 30.7 kJ/mol and S°vap = 86.9 J/(mol · K).  What is the normal boiling point of benzene?

	A)
	353 K

	B)
	115 K

	C)
	869 K

	D)
	267 K

	E)
	373 K


	5.
	For which of the following reactions is S° > 0 at 25°C?

	A)
	2H2(g) + O2(g)  2H2O(g)

	B)
	I2(g)  I2(s)

	C)
	2ClBr(g)  Cl2(g) + Br2(g)

	D)
	NH4HS(s)  NH3(g) + H2S(g)

	E)
	2NO(g) + O2(g)  2NO2(g)


	6.
	Which of the following equations is correct?

	A)
	G = S – TH

	B)
	G = Ginitial – Gfinal

	C)
	G = H – TS

	D)
	G = S – PV

	E)
	G = H – PV


	7.
	The free-energy change of a reaction is a measure of

	A)
	the excess entropy given off to the surroundings.

	B)
	the excess entropy given off to the reaction system.

	C)
	the direction in which a net reaction occurs.

	D)
	the increased molecular disorder that occurs in the system.

	E)
	the energy given off to the surroundings.


	8.
	From these two reactions at 298 K,

    V2O3(s) + 3CO(g)  2V(s) + 3CO2(g); H° = 369.8 kJ; S° = 8.3 J/K

    V2O5(s) + 2CO(g)  V2O3(s) + 2CO2(g); H° = –234.2 kJ; S° = 0.2 J/K

calculate G° for the following at 298 K:

    2V(s) + 5CO2(g)  V2O5(s) + 5CO(g)

	A)
	–601.6 kJ

	B)
	–133.1 kJ

	C)
	+1.6 kJ

	D)
	+133.1 kJ

	E)
	+601.6 kJ


	9.
	Consder the following reaction:

3C(s) + 3H2(g)  C3H6(g); H° = 20.4 kJ; S° = –131.6 J/K at 298 K

What is the equilibrium constant at 400.0 K for this reaction?

	A)
	1.0

	B)
	1.6 10–8

	C)
	3.5  109

	D)
	2.9  10–10

	E)
	1.3  10–7


	10.
	For the reaction CaSO3(s)  CaO(s) + SO2(g), which is spontaneous only at high temperatures, one would predict that

	A)
	H is positive and S is positive at room temperature.

	B)
	H is positive and S is negative at room temperature.

	C)
	H is negative and S is negative at room temperature.

	D)
	H is negative and S is positive at room temperature.

	E)
	G is positive at high temperatures.


	11.
	When the following oxidation–reduction reaction in acidic solution is balanced, what is the lowest whole-number coefficient for H+, and on which side of the balanced equation should it appear?

MnO4–(aq) + Cl–(aq)  Mn2+(aq) + Cl2(g)

	A)
	1, reactant side

	B)
	2, product side

	C)
	4, product side

	D)
	8, reactant side

	E)
	16, reactant side


	12.
	When the following oxidation–reduction reaction in basic solution is balanced, what is the lowest whole-number coefficient for OH–, and on which side of the balanced equation should it appear?

CrO42–(aq) + Cl–(aq)  ClO–(aq) + Cr(OH)3(s)

	A)
	2, product side

	B)
	3, reactant side

	C)
	4, product side

	D)
	5, reactant side

	E)
	6, product side


	13.
	A strip of iron is placed in a 1 M solution of iron(II) sulfate, and a strip of copper is placed in a 1 M solution of copper(II) chloride. The two solutions are connected with a salt bridge, and the two metals are connected to a voltmeter. With the two electrodes connected together, how do the Cl– ions move?

Reduction Half-Reaction

E° (V)

Fe2+(aq) + 2e– [image: image1.png]


 Fe(s)

–0.41

Cu2+(aq) + 2e– [image: image2.png]


 Cu(s)

0.34



	A)
	through the external circuit from Cu to Fe

	B)
	through the salt bridge from the Cu half-cell to the Fe half-cell

	C)
	in random fashion

	D)
	in the direction opposite to the movement of the sulfate ions

	E)
	together with the Cu2+ ions to form an insoluble precipitate


	14.
	Which of the following statements is true concerning half-cell I of the voltaic cell shown below?
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	A)
	Zn2+ and NO3– increase with time.

	B)
	Zn2+ and Cl– increase with time.

	C)
	Zn2+ and NO3– decrease with time.

	D)
	Zn2+ and Cl– decrease with time.

	E)
	Zn2+ decreases with time, and Cl– increases with time.


	15.
	Given:

Pb2+(aq) + 2e– [image: image4.png]


Pb(s); E° = –0.13 V

Mg2+(aq) + 2e– [image: image5.png]


 Mg(s); E° = –2.38 V

Ag+(aq) + e– [image: image6.png]


 Ag(s); E° = 0.80 V

2H+(aq) + 2e– [image: image7.png]


 H2(g); E° = 0.00 V

Under standard-state conditions, which of the following species is the best reducing agent?

	A)
	Pb

	B)
	Mg2+

	C)
	Ag+

	D)
	Ag

	E)
	H2


	16.
	What is the equilibrium constant (K) at 25°C for the following cell reaction?

Fe + Cd2+(aq)  Fe2+(aq) + Cd(s); E°cell = 0.010 V

	A)
	1.5

	B)
	2.2

	C)
	0.010

	D)
	1.0

	E)
	0.25


	17.
	A voltaic cell is made by placing an iron electrode in a compartment in which the Fe2+ concentration is 2.0 × 10–5 M and by placing a Pt electrode in the other compartment, in which the H+ concentration is 3.4 M and PH2 = 1.00 atm. The Fe2+/Fe half-cell reduction potential is –0.41 V, and the H+/H2 half-cell reduction potential is 0.00 V. What is E for the cell at equilibrium?

	A)
	0.41 V

	B)
	0.28 V

	C)
	0.69 V

	D)
	–0.41 V

	E)
	0.00 V


	18.
	Molten magnesium chloride is electrolyzed using inert electrodes and reactions represented by the following two half-reactions:

2Cl–(l)  Cl2(g) + 2e–

Mg2+(l) + 2e–  Mg(s)

Concerning this electrolysis, which of the following statements is true?

	A)
	Oxidation occurs at the cathode.

	B)
	Mg2+ ions are reduced at the anode.

	C)
	Electrons pass through the metallic part of the circuit from Mg2+ ions to the Cl– ion.

	D)
	Cl– ions are reducing agents.

	E)
	The anions in the electrolyte undergo reduction.


	19.
	Given:

Cr3+(aq) + 3e– [image: image8.png]


 Cr(s); E° = –0.74 V

Pb2+(aq) + 2e– [image: image9.png]


 Pb(s); E° = –0.13 V

What is the standard Gibbs free-energy change for the following reaction?

2Cr(s) + 3Pb2+(aq) → 3Pb(s) + 2Cr3+(aq)

	A)
	–504 kJ

	B)
	–353 kJ

	C)
	353 kJ

	D)
	118 kJ

	E)
	1060 kJ


	20.
	What is the cell notation for the following cell reaction?

3Ag(s) + Al3+(aq) → Al(s) + 3Ag+(aq)

	A)
	Ag+(aq) | Al3+(aq) || Al | Ag

	B)
	Al | Ag+(aq) || Al3+(aq) | Ag

	C)
	Ag | Al3+(aq) || Ag+(aq) | Al

	D)
	Al | Al3+(aq) || Ag+(aq) | Ag

	E)
	Ag | Ag+(aq) || Al3+(aq) | Al


	21.
	Which of the following structures is incorrect?

	A)
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	B)
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	C)
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	D)
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	E)
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	22.
	Which of the following is the general formula for an alkane?

	A)
	CnHn

	B)
	CnH2n

	C)
	C2nH2n-2

	D)
	CnH2n+2

	E)
	none of these


	23.
	The compounds 2,3-dimethylbutane and 2-methylpentane are

	A)
	geometric isomers.

	B)
	functional isomers.

	C)
	structural isomers.

	D)
	enantiomers.

	E)
	unrelated.


	24.
	Which of the following is a possible product of the chlorination of butane in the presence of light?

	A)
	C4H9Cl

	B)
	C4H8Cl

	C)
	C4H10Cl2

	D)
	C4H6Cl2

	E)
	C4H9Cl2


	25.
	Which of the following is a geometric isomer of the structure given below?
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	A)
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	B)
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	C)
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	D)
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	E)
	[image: image20.wmf]C

H

C

H

F

H

H

2

C

C

H

3

C

H

3




	26.
	What is the molecular formula corresponding to the structural formula below?
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	A)
	C8H10

	B)
	C6H6

	C)
	C6H8

	D)
	C8H12

	E)
	C8H6


	27.
	What is the IUPAC name for the following compound?
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	A)
	3-propyl-4-methylhexane

	B)
	4-ethyl-5-methylheptane

	C)
	2,3-diethylhexane

	D)
	4,5-diethyldecane

	E)
	4-ethyl-3-methylheptane


	28.
	CH3CCCH2CH2Cl is named


	A)
	1-chloro-3-pentyne.

	B)
	5-chloro-2-pentene.

	C)
	1-acetylenyl-3-chloropropane.

	D)
	5-chloro-2-pentyne.

	E)
	1-chloro-3-pentene.


	29.
	How many structural isomers possessing the alcohol functional group have the molecular formula C4H10O?

	A)
	5

	B)
	4

	C)
	3

	D)
	2

	E)
	1


	30.
	Which of the following compounds is a ketone?

	A)
	CH3CH2COCH3

	B)
	CH3OOCH3

	C)
	CH3OCH3

	D)
	CH3CH2OH

	E)
	CH3CH2COOH


	31.
	The functional group  [image: image23.wmf]R
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	A)
	organic acids.

	B)
	aldehydes.

	C)
	ketones.

	D)
	esters.

	E)
	peptide linkage.


	32.
	Which functional group does not contain an oxygen atom?

	A)
	alcohol

	B)
	ester

	C)
	aldehyde

	D)
	alkyne

	E)
	ketone
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