Exam Review 2018
TRUE/FALSE
ORGANIC CHEMISTRY
____	1.	A polar molecule has low Van der Waal forces and a low boiling point. _________________________

____	2.	CH4 has a higher melting point than CH3OH. _________________________

____	3.	The correct IUPAC name for the structure below is 2,5,6-trimethyldecane. _________________________

[image: ]

____	4.	The following structure can be named 2-phenylpropane or isopropylbenzyne. _________________________

[image: ]

____	5.	The correct IUPAC name for the structure below is 2,4-dichlorobutane. _________________________
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ATOMIC THEORY/BONDING
____	6.	Pentane has a higher boiling point than 2-chloropentane. _________________________

____	7.	
[image: ]
will have a higher boiling point than
[image: ]. _________________________

____	8.	C2H5NH2 has a higher boiling point than C2H5OH. _________________________

____	9.	The quantum mechanical model of the atom is capable of determining the exact location of an electron in an atom. ____________________

____	10.	All alkali earth metals have valence electrons in s orbitals when they are in their ground state. ____________________

____	11.	The 2p orbitals in oxygen have three unpaired electrons. ____________________

____	12.	The shape of SO2 is trigonal planar. ____________________

____	13.	The valence p orbitals in phosphorus, P, are half-filled. ____________________

____	14.	All of the valence electrons in Fe2+ must have the same spin. _________________________

____	15.	The shape of boron trifluoride, BF3, is tetrahedral. ______________________________

____	16.	VSEPR theory predicts molecular shapes based on keeping protons as far apart as possible. _________________________

____	17.	Carbon tetrafluoride, CF4, contains four polar bonds and is a polar molecule. _________________________

____	18.	A molecule whose central atom is surrounded by two lone pairs and four atoms will have a square planar shape. _________________________

____	19.	CH3Cl is a polar molecule. _________________________

____	20.	Sulfur dioxide, SO2, is a bent molecule with a bond angle that is slightly less than 109o. _________________________

____	21.	Xenon tetrafluoride, XeF4, is a tetrahedral molecule. _________________________

____	22.	Carbon dioxide, CO2, is a polar molecule. _________________________

____	23.	A dipole occurs when two atoms with similar electronegativities bond to each other. _________________________





THERMOCHEMISTRY
____	24.	A negative enthalpy change is a measure of the amount of energy absorbed from the surroundings. ____________________

____	25.	Inside a calorimeter, the amount of energy gained by the surroundings (the water) must equal the amount of energy released by the reaction in the calorimeter. _____________________

____	26.	A chemical equation that represents a change in matter and includes the molar enthalpy is termed a thermochemical equation. ____________________

____	27.	The enthalpy change per mole of a substance undergoing a change is called the molar enthalpy. ____________________

____	28.	Enthalpy changes for an exothermic reaction are given a negative sign. ____________________

____	29.	The amount of energy involved in a change depends on the quantity of matter undergoing the change. ____________________

____	30.	The following diagram represents an exothermic reaction. ____________________
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Rates


____	31.	The rate of the reaction usually increases with time. _________________________

____	32.	The concentration of the reactants affects the rate of the reactant. _________________________

____	33.	For most reactions, increasing the temperature of a reaction decreases the rate of the reaction. ___________________________________

____	34.	Catalysts can be used to speed up a reaction. _________________________

____	35.	The value of the rate constant, k, is valid only for a specific reaction at a specific temperature. _________________________

____	36.	An ineffective collision is one that has sufficient energy and correct orientation so that the reaction can proceed. _________________________

____	37.	The activation energy is the maximum amount of energy with which particles must collide to result in an effective collision. _________________________

____	38.	The activated complex in an unstable chemical species containing partially broken and partially formed bonds. ______________________________

____	39.	The first step in a reaction mechanism is known as the rate-determining step. _________________________

____	40.	A precipitate forms when the ion product for the precipitate exceeds the Ksp. _________________________

____	41.	A solution of lead(II) nitrate is mixed with a solution of sodium iodide and a precipitate forms. The precipitate is lead(II) iodide. _________________________

____	42.	Ksp values are temperature dependent. _________________________

____	43.	When 25 mL of 0.24 mol/L CaCl2 is mixed with 45 mL of 1.5 mol/L AgNO3 a precipitate of AgCl forms since the Ksp of AgCl is 1.8  10-10. _________________________

____	44.	The Ksp's of CuCl and TlCl are 1.910-7 and 1.8  10-4 respectively. This means TlCl is more soluble than CuCl. _________________________

____	45.	The pH of 0.0050 mol/L solutions of Ca(OH)2 and NaOH are compared. The NaOH has a higher pH. ______________________________

____	46.	The Ksp expression for magnesium phosphate is
Mg3(PO4)2(s) <====> 3 Mg2+(aq) + 2 PO43-(aq). _________________________

*AP Only



EQUILIBRIUM
____	47.	For the gaseous equilibrium shown, 3A + B <====> C + 2D, some C is added to the system. The quantity of D will rise. _________________________

____	48.	For the gaseous equilibrium shown, 3A + B <====> 4C + D + heat.
If some B is removed from the system, the quantity of C will decrease 4's as much as the quantity of D decreases. _________________________

____	49.	In a saturated solution of silver carbonate, the quantity of silver ion = the quantity of carbonate ion. _________________________________________________________________

____	50.	A system at equilibrium means the concentration of reactants is equal to the concentration of products. _______________________________________________________

____	51.	In a saturated solution of aluminum hydroxide the [Al3+] is always 1/3 the [OH1–]. _________________________

ACIDS/BASES


____	52.	1.0 mol/L solutions of weak bases will have a higher pH than 1.0 mol/L solutions of strong bases. _________________________

____	53.	Conjugate acid base partners differ by a single proton. _________________________

____	54.	Salts containing an anion which is found in a strong acid cannot act like weak bases. _________________________

____	55.	If the pH of an aquatic solution at 95oC is 4.5 the pOH must be 9.5. ___________________________________

____	56.	The Kb expression for SO42- ion is Kb = [HSO42-][OH1-] / [SO42-]. _________________________

____	57.	The Kb expression for H2PO41- is Kb = [OH1-][H3PO4] / [H2PO41-]. _________________________


REDOX


____	58.	The algebraic sum of the positive and negative oxidation numbers of the atoms in a polyatomic ion is zero. ___________________________________

____	59.	Oxidation processes always result in a decrease in the oxidation number of a species. _________________________

____	60.	When an atom loses an electron during a redox reaction, its oxidation number increases. _________________________

____	61.	All atoms in an element have oxidation number of 0. _________________________

____	62.	The oxidation number of a monatomic ion is the same as the charge on the ion. _________________________

MULTIPLE CHOICE

ORGANIC CHEMISTRY
____	63.	Which of the following is an alcohol?
	a.
	NaOH
	d.
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	b.
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	e.
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	c.
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____	64.	
[image: ]
The correct name for the compound given above is which of the following?
	a.
	2-methyl-1-butene
	d.
	3-methyl-2-butene

	b.
	Pentene
	e.
	2-ethyl-1-pentene

	c.
	2-ethyl-1-propene




____	65.	
[image: ]
What is the correct name for the above compound?
	a.
	2,3-dimethylbutane
	d.
	2,2-dimethylbutane

	b.
	Hexane
	e.
	isohexane

	c.
	2-methylpentane




____	66.	
[image: ]
The compound above is classified as a(n)
	a.
	Alkane
	d.
	ketone

	b.
	carboxylic acid
	e.
	alkene

	c.
	Aldehyde




____	67.	
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The correct name for compound above is which of the following?
	a.
	chloropropylbenzene
	c.
	1-chloro-3-phenyl-3-propene

	b.
	3-phenyl-1-choloropropyne
	d.
	3-chloro-1-phenyl-1-propene




____	68.	
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The correct name for the compound given above is which of the following?
	a.
	1,3-cyclopentadiene
	c.
	1,4-cyclopentene

	b.
	1,4-cyclopentadiene
	d.
	1,3-cyclopentene




____	69.	
[image: ]
The correct name for the compound given above is which of the following?
	a.
	1-propyl-3-ethyl-4-methylbenzene

	b.
	4-cyclopropyl-2-ethyl-1-methylbenzene

	c.
	p, - methyl, ethylcyclopropylbenzene

	d.
	1-propyl-3-ethyl-4-methylcyclohexane




____	70.	
[image: ]
The correct name for the compound given above is which of the following?
	a.
	2-cycloproproxylcyclobutane
	c.
	2-cyclobutoxycyclopropane

	b.
	cyclobutylpropoxy ether
	d.
	cyclopropoxycyclobutane




____	71.	The condensed formula of 2,3,4-trimethylpentane is which of the following?
	a.
	
[image: ]
	c.
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	b.
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	d.
	
[image: ]









____	72.	
[image: ]
The correct IUPAC name of the above structure is which of the following?
	a.
	1-bromo-2-butene
	c.
	4-bromo-2-butyne

	b.
	1-bromo-2-butyne
	d.
	4-bromo-1-methyl-1-propyne




____	73.	The compound with the highest boiling point will be which of the following?
	a.
	CH3Cl
	c.
	CH4

	b.
	CH3Br
	d.
	CH3F




____	74.	What is the proper name for the structure given below?
[image: ]
	a.
	3-methyl-2-butanone
	c.
	1-ethyl-1-propanone

	b.
	3-pentanone
	d.
	1,1-dimethyl-1-propanone




ATOMIC THEORY/BONDING
____	75.	Select the compound with the highest boiling point at standard pressure.
	a.
	
[image: ]
	d.
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	b.
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	e.
	
[image: ]

	c.
	
[image: ]




____	76.	"A region of space in which there is a high probability of finding an electron" is the definition of 
	a.
	Orbital
	d.
	photon

	b.
	absorption spectrum
	e.
	dipole

	c.
	Quantum




____	77.	Which of the following is the electron configuration for magnesium?
	a.
	1s22s22p8
	d.
	1s32s32p33s2

	b.
	1s32s32p43s2
	e.
	1s22s22p63s2

	c.
	1s22s22p73s1




____	78.	Which of the following is always true of all electrons in the same principal energy level.
	a.
	they possess the same energy
	d.
	all of the above

	b.
	they have opposite spins
	e.
	none of the above

	c.
	they are in identical orbitals




____	79.	Which atoms could have the valence electron configuration shown below?
	
	

	
	

	s
	p



	a.
	N3-
	d.
	Cl1-

	b.
	O2-
	e.
	all of the above

	c.
	Ar




____	80.	Which of the following is the electron configuration for a halogen?
	a.
	1s22s22p4
	d.
	1s22s2

	b.
	1s22s22p63s1
	e.
	1s22s22p6

	c.
	1s22s22p5




____	81.	Polar covalent bonds occur between
	a.
	atoms which both have equally high electronegativities

	b.
	atoms which have high but unequal electronegativities

	c.
	atoms which both have equally low electronegativities

	d.
	atoms which both have equally low ionization energies

	e.
	atoms which have low but unequal ionization energies




____	82.	According to VSEPR theory, molecules adjust their shapes to keep which of the following as far apart as possible?
	a.
	pairs of valence electrons
	d.
	mobile electrons

	b.
	inner shell electrons
	e.
	lone pairs of electrons

	c.
	bonding pairs of electrons




____	83.	Four pairs of electrons surrounding a central atom will be arranged
	a.
	pyramidally
	d.
	linearly

	b.
	spherically
	e.
	trigonally

	c.
	tetrahedrally




____	84.	Intermolecular forces are
	a.
	forces within covalent molecules that hold them together

	b.
	electrostatic forces between ions

	c.
	bonds between hydrogen and oxygen atoms in water molecules

	d.
	attractive forces between separate covalent molecules

	e.
	covalent bonds within a network solid




____	85.	Which of the molecules, CO2, H2O, NH3, and BF3, will be polar?
	a.
	CO2, NH3 and BF3
	d.
	CO2, H2O and NH3

	b.
	H2O and NH3
	e.
	CO2 and BF3

	c.
	H2O and BF3




____	86.	Why does a central atom surrounded by 4 atoms have a tetrahedral shape instead of a square planar shape?
	a.
	orbitals are never at right angles to each other

	b.
	the lone pairs around the central atom push the 4 atoms into this configuration

	c.
	the angle in a tetrahedron is larger than in a square planar arrangement

	d.
	the 4 atoms want to be as close together as possible

	e.
	none of the above




____	87.	What would be the shape of a molecule containing a central atom attached to two other atoms with one lone pair of electrons?
	a.
	linear
	d.
	tetrahedral

	b.
	bent
	e.
	trigonal bipyramidal

	c.
	trigonal planar




____	88.	What would be the shape of a molecule containing a central atom attached to two other atoms with three lone pairs of electrons?
	a.
	linear
	d.
	trigonal planar

	b.
	bent
	e.
	see-saw

	c.
	trigonal pyramidal




____	89.	What would be the shape of a molecule containing a central atom attached to three other atoms with one lone pair of electrons?
	a.
	linear
	d.
	trigonal planar

	b.
	bent
	e.
	see-saw

	c.
	trigonal pyramidal




____	90.	What would be the shape of a molecule containing a central atom attached to four other atoms with one lone pair of electrons?
	a.
	trigonal planar
	d.
	square pyramidal

	b.
	see-saw
	e.
	octahedral

	c.
	square planar




____	91.	What would be the shape of a molecule containing a central atom attached to four other atoms with two lone pairs of electrons?
	a.
	trigonal planar
	d.
	square pyramidal

	b.
	trigonal pyramidal
	e.
	octahedral

	c.
	square planar




____	92.	What would be the shape of a molecule containing a central atom attached to five other atoms with one lone pair of electrons?
	a.
	trigonal pyramidal
	d.
	square pyramidal

	b.
	trigonal planar
	e.
	octahedral

	c.
	square planar




____	93.	What would be the shape of a molecule containing a central atom attached to six other atoms?
	a.
	trigonal planar
	d.
	square pyramidal

	b.
	trigonal pyramidal
	e.
	octahedral

	c.
	square planar




____	94.	What would be the shape of BF3?
	a.
	trigonal planar
	d.
	square planar

	b.
	trigonal pyramidal
	e.
	none of the above

	c.
	tetrahedral




____	95.	Which of the following substances would be polar?
	a.
	carbon dioxide
	d.
	ammonium ion

	b.
	boron trifluoride
	e.
	sulfate ion

	c.
	ammonia




____	96.	Which of the following substances would not be polar?
	a.
	hydrogen chloride
	d.
	sulfur dioxide

	b.
	ammonia
	e.
	carbon dioxide

	c.
	water




____	97.	Which forces exist between ammonia, NH3, particles?
	I.	Van der Waals
	II.	metallic bonding
	III.	hydrogen bonding
	IV.	dipole
	a.
	I only
	d.
	I, III and IV only

	b.
	I and IV only
	e.
	I, II and III only

	c.
	I and II only




____	98.	Which forces exist between methane, CH4 particles?
	I.	Van der Waals
	II.	metallic bonding
	III.	hydrogen bonding
	IV.	dipole
	a.
	I only
	d.
	I, III and IV only

	b.
	I and IV only
	e.
	I, II and III only

	c.
	I and II only




____	99.	Which forces exist between hydrogen chloride, HCl, particles?
	I.	Van der Waals
	II.	metallic bonding
	III.	hydrogen bonding
	IV.	dipole
	a.
	I only
	d.
	I, III and IV only

	b.
	I and IV only
	e.
	I, II and II only

	c.
	I and II only




____	100.	Which statement is the best description of hydrogen chloride, HCl?
	a.
	polar molecule
	d.
	ionic compound

	b.
	polar bonds, non polar molecule
	e.
	none of the above

	c.
	non polar molecule




____	101.	Which statement is the best description of carbon tetrachloride, CF4?
	a.
	polar molecule
	d.
	ionic compound

	b.
	polar bonds, non polar molecule
	e.
	none of the above

	c.
	non polar molecule




____	102.	Which statement is the best description of water, H2O?
	a.
	polar molecule
	d.
	ionic compound

	b.
	polar bonds, non polar molecule
	e.
	none of the above

	c.
	non polar molecule




____	103.	Which statement is the best description of chlorine, Cl2?
	a.
	polar molecule
	d.
	ionic compound

	b.
	polar bonds, non polar molecule
	e.
	none of the above

	c.
	non polar molecule




____	104.	Identify the incorrect set of information about the shapes of molecules with single bonds only.

	Set
	Lone pairs on central atom
	Bonding pairs on central atom
	Shape

	A
	0
	3
	trigonal bipyramidal

	B
	0
	4
	tetrahedral

	C
	0
	6
	octahedral

	D
	1
	3
	trigonal pyramidal

	E
	2
	2
	V shaped



	a.
	set A
	d.
	set D

	b.
	set B
	e.
	set E

	c.
	set C




____	105.	Which species is square planar?
	a.
	CF4
	d.
	SF4

	b.
	BF41-
	e.
	XeF4

	c.
	PF41-




____	106.	What is the shape of hydrogen cyanide, HCN?
	a.
	linear
	d.
	octahedral

	b.
	trigonal planar
	e.
	trigonal pyramid

	c.
	tetrahedral




____	107.	What is the shape of ammonium, NH41+?
	a.
	linear
	d.
	octahedral

	b.
	trigonal planar
	e.
	trigonal pyramidal

	c.
	tetrahedral




____	108.	What is the shape of the nitrate ion, NO31-?
	a.
	linear
	d.
	octahedral

	b.
	trigonal planar
	e.
	trigonal pyramidal

	c.
	tetrahedral




____	109.	What is the shape of sulfur hexahydride, SH6?
	a.
	linear
	d.
	octahedral

	b.
	trigonal planar
	e.
	trigonal pyramidal

	c.
	tetrahedral




____	110.	Six pairs of electrons surrounding a central atom will be arranged
	a.
	tetrahedrally
	d.
	octahedrally

	b.
	spherically
	e.
	hexagonally

	c.
	trigonal bipyramidally









THERMOCHEMISTRY


____	111.	An exothermic reaction is one where
	a.
	heat is transferred from the surroundings into a system

	b.
	heat is transferred from a system into the surroundings

	c.
	kinetic energy is transformed into potential energy

	d.
	there is no transfer of heat

	e.
	none of the above





____	112.	An endothermic reaction is one where
	a.
	heat is transferred from the surroundings into a system

	b.
	heat is transferred from a system into the surroundings

	c.
	kinetic energy is transformed into potential energy

	d.
	there is no transfer of heat

	e.
	none of the above





____	113.	In an exothermic reaction, heat flows into the surroundings because
	a.
	the potential energy of the chemicals increases

	b.
	the kinetic energy of the chemicals decreases

	c.
	the chemical potential energy is converted into heat energy

	d.
	the chemical kinetic energy is converted into heat energy

	e.
	none of the above





____	114.	In an exothermic reaction, the temperature of the surroundings increases because the molecules in the surrounding have
	a.
	a lower kinetic energy

	b.
	a lower potential energy

	c.
	a greater kinetic energy

	d.
	a greater potential energy

	e.
	not changed in either kinetic or potential energy





____	115.	A chemical system in which matter cannot flow into or out of a system is described as
	a.
	a closed system
	d.
	a chemical system

	b.
	an open system
	e.
	none of the above

	c.
	an isolated system







____	116.	The specific heat capacity of a substance is
	a.
	the quantity of heat required to raise the temperature of one mole of a substance by one degree Celsius or Kelvin

	b.
	the quantity of heat required to raise the temperature of one gram of a substance by one degree Celsius or Kelvin

	c.
	the quantity of heat required to raise the temperature of one molecule of a substance by one degree Celsius or Kelvin

	d.
	the quantity of heat required to raise the temperature of a substance by one degree Celsius or Kelvin

	e.
	none of the above




____	117.	An enthalpy change is
	a.
	the difference in the kinetic energy of the reactants and the products in a chemical change

	b.
	the difference in the potential energy of the reactants and the products in a chemical change

	c.
	the difference in enthalpies of the reactants and the products in a chemical change

	d.
	the sum of the potential and kinetic energies of the products

	e.
	the sum of the potential and kinetic energies of the reactants




____	118.	The molar heat of vaporization of water is 42 kJ/mol. How much energy is released by the condensation of 3.0 g of water?
	a.
	0.88 kJ
	d.
	250 kJ

	b.
	7.0 kJ
	e.
	0.07 kJ

	c.
	130 kJ




____	119.	What is another way to write the following equation?
C2H6(g)  C2H2(g) + 2H2(g) H = 3.2  102 kJ/mol

	a.
	C2H6(g)  C2H6(g) + 2H2(g) + 3.2  102 kJ

	b.
	C2H6(g) + 3.2  102 kJ  C2H2(g) + 2H2(g) 

	c.
	2H2(g) + C2H2(g) + 3.2  102 kJ  C2H6(g)

	d.
	C2H6(g) – 3.2  102 kJ  C2H2(g) + 2H2(g)

	e.
	none of the above




____	120.	Which of the following reactions is exothermic?
	a.
	H2(g) + 1/2 O2(g)  H2O(g) H = –243 kJ/mol

	b.
	1/2 N2(g) + 1/2 O2(g) + 90.7 kJ  NO(g)

	c.
	CO(g) + 111 kJ C(s) + 1/2 O2(g)

	d.
	1/2 H2(g) + 1/2 I2(g)  HI(g) H = +26 kJ/mol

	e.
	H2O(g) H2(g) + 1/2 O2(g) – H = –243 kJ/mol




____	121.	In a calorimeter, a 1.0 g sample of magnesium is burned to form MgO. In doing so, 25.5 kJ of energy are released. What is the Heat of Combustion in kJ/mol of magnesium?
	a.
	306.2
	d.
	25.5

	b.
	1.54  1025
	e.
	620

	c.
	0.0392




____	122.	1.00 mol of an element burned in a calorimeter raise the temperature of 100 g of water by 10.00 C. The molar heat of combustion of the element is
	a.
	6.36 kJ/mol
	d.
	4.20 kJ/mol

	b.
	0.239 kJ/mol
	e.
	16.9 kJ/mol

	c.
	41.8 kJ/mol




____	123.	If the heat of formation of sodium chlorate is –53 kJ/mol, then the heat of reaction for 3 mol of sodium chlorate is
	a.
	–17.7 kJ
	d.
	159 kJ

	b.
	17.7 kJ
	e.
	none of the above

	c.
	–159 kJ




____	124.	Which statement concerning the accompanying diagram is true?
[image: ]
	a.
	H is positive

	b.
	the system is endothermic

	c.
	the system releases heat to the surroundings

	d.
	the heat content of the reactants is less than the heat content of the products

	e.
	the enthalpy of the products is greater than the enthalpy of reactants





____	125.	When a 'target' reaction can be expressed as the sum of other reactions, the heat of the 'target' reaction is the sum of the enthalpy changes of the other reactions. This statement is referred to as
	a.
	Law of Constant Composition
	d.
	Priestly's Law

	b.
	Law of Conservation of Energy
	e.
	Boyle's Law

	c.
	Hess's Law





____	126.	Given the following thermochemical data:
1.	C2H2(g) + 5/2 O2(g)  2CO2(g) + H2O(l) H = –1.30  103 kJ
2.	C2H6(g) + 7/2 O2 (g)  2CO2(g) + 3H2O(l) H = –1.56  103 kJ
3.	H2(g) + 1/2 O2(g)  H2O (l) H = –2.86  102 kJ

What is H for the following reaction?
C2H2(g) + 2H2(g)  C2H6(g)

	a.
	–2.60  101 kJ
	d.
	–5.46  103 kJ

	b.
	–3.12  102 kJ 
	e.
	2.60  101 kJ

	c.
	–5.72  102 kJ




____	127.	For which one of the following substances is the standard enthalpy of formation, Hf, equal to zero?
	a.
	water [H2O(l)]
	d.
	carbon dioxide [CO2(g)]

	b.
	lead [Pb(s)]
	e.
	tin [Sn(g)]

	c.
	carbon dioxide [CO2(s)]




____	128.	Consider the following equation for the combustion of hydrogen:
H2(g) + 1/2 O2(g)  H2O(g) + 243 kJ

In order to produce 1215 kJ of heat, how many grams of H2 must burn?
	a.
	12.0 g
	d.
	0.250 g

	b.
	0.100 g
	e.
	8.00 g

	c.
	10.0 g




____	129.	Using the standard heats of formation, what is the enthalpy change per mole of CO2 for the following reaction?
CO(g) + 1/2 O2(g)  CO2(g)

	a.
	–506 kJ
	d.
	+506 kJ

	b.
	–284 kJ
	e.
	–617 kJ

	c.
	+284 kJ





____	130.	The heat released during the combustion of C3H8(g) (propane) to produce CO2(carbon dioxide) gas and water vapour is 2222 kJ/mol of C3H8(g). Which of the following is the correct chemical equation for the reaction?
	a.
	C3H8(g) + 5O2(g)  3CO2(g) + 4H2O (g) H = +2222 kJ

	b.
	C3H8(g) + 5O2(g) + 2222 kJ  4H2O (g) + 3CO2(g)

	c.
	C3H8(g)+ 5O2(g)  3CO2(g) + 4H2O (g) + 2222 kJ

	d.
	3CO2(g) + 4H2O(g)  5O2(g) + C3H8(g) H = –2222 kJ

	e.
	none of the above





____	131.	Which of the following equations represents the correct heat of formation of water vapour?
	a.
	H2(g) + 1/2 O2(g)  H2O(l)
	d.
	H2(g) + O2(g)  2H2O(g)

	b.
	H2(g) + O(g)  H2O(g)
	e.
	H2(g) + 1/2 O2(g)  H2O(g)

	c.
	2H(g) + O(g)  H2O(g)





____	132.	Use the following data to determine the [image: ] of vaporization for silicon tetrachloride at its boiling point.
[image: ]

	a.
	–30.6 kJ
	d.
	+609.6 kJ

	b.
	+30.6 kJ
	e.
	+1249.8 kJ

	c.
	–609.6 kJ





____	133.	A small 2.0-g candle is consumed in heating 100 g of water from 25ºC to 75ºC. If you ignore loss of heat to the air, the energy produced per gram of the candle would be
	a.
	8.56 kJ
	d.
	2.62 kJ

	b.
	5.23 kJ
	e.
	20.65 kJ

	c.
	10.46 kJ





____	134.	Which one of the following statements about potential energy is false?
	a.
	potential energy is released as a liquid solidifies

	b.
	the reactants of an exothermic reaction contain more potential energy than the products

	c.
	changes in potential energy are always recognizable by accompanying temperature changes

	d.
	potential energy is lowered when a bond forms

	e.
	potential energy is stored in the water in a cloud




____	135.	Methyl alcohol both burns and evaporates. Use this information to determine which of these statements is false.
	a.
	the burning of methyl alcohol is an exothermic process

	b.
	the intermolecular forces of methyl alcohol are weaker than the intramolecular forces

	c.
	more heat is involved in burning methyl alcohol than in evaporating a mole of alcohol

	d.
	the evaporation of methyl alcohol is an exothermic process

	e.
	methyl alcohol can evaporate at temperatures below its boiling point




____	136.	The combustion of magnesium in air is very exothermic.
[image: ]
If the given two reactions and their heats of reaction were used to determine the heat of combustion of magnesium the result would be
	a.
	x + y
	d.
	x – 2y

	b.
	x – y
	e.
	not enough information is given

	c.
	2x – y







RATES and EQUILIBRIUM


____	137.	Which of the following is not a factor that controls the rate of the reaction
	a.
	chemical nature of the reactants
	d.
	surface area

	b.
	concentration of the reactants
	e.
	temperature

	c.
	the number of products formed





____	138.	Generally, temperature affects the rate of a reaction in which of the following ways?
	a.
	increasing the temperature reduces the rate of the reaction

	b.
	decreasing the temperature decreases the rate of the reaction

	c.
	increasing the temperature increases the rate of the reaction

	d.
	both a and b are correct

	e.
	both b and c are correct






____	139.	The presence of a catalyst is thought to increase the rate of a reaction by
	a.
	changing the products that are formed in the reaction

	b.
	decreasing the enthalpy change of the reaction

	c.
	increasing the enthalpy change of the reaction

	d.
	decreasing the activation energy of the reaction

	e.
	increasing the activation energy of the reaction




____	140.	If for the reaction, [image: ], the rate law is determined to be [image: ], then the order of the reaction is which of the following?
	a.
	1
	d.
	4

	b.
	2
	e.
	5

	c.
	3




____	141.	If for the reaction [image: ], the rate law is determined to be [image: ], then
	a.
	the order of the reaction is 0

	b.
	increasing the concentration of Y will have no effect on the rate

	c.
	increasing the concentration of X will have no effect on the rate

	d.
	increasing the concentration of Y will increase the rate of the reaction

	e.
	there is no way to determine the value of k





____	142.	Rates of reaction can be explained by 
	a.
	atomic theory
	d.
	rate theory

	b.
	collision theory
	e.
	all of the above

	c.
	kinetic molecular theory





____	143.	Which of the following is not part of the collision theory?
	a.
	a chemical system consists of particles that are in constant motion

	b.
	a reaction must involve collisions of particles

	c.
	an effective collision has sufficient energy and correct orientation

	d.
	an ineffective collision can still cause a reaction

	e.
	the rate of the reaction depends on the frequency of effective collisions




____	144.	Ineffective collisions are collisions that involve particles
	a.
	without enough energy to react

	b.
	with the wrong orientation

	c.
	that rebound from the collision unchanged

	d.
	that cannot react

	e.
	all of the above





____	145.	The amount of energy required for a reaction to begin is known as
	a.
	enthalpy change
	d.
	kinetic energy

	b.
	reaction energy
	e.
	potential energy

	c.
	activation energy












____	146.	In the following diagram, the letter which represents the position of the activated complex is:
[image: ]
	a.
	A
	d.
	D

	b.
	B
	e.
	E

	c.
	C




____	147.	If a reaction can be broken down into a reaction mechanism, then the steps of the reaction mechanism are known as
	a.
	stages of reaction
	d.
	elementary steps

	b.
	activated complexes
	e.
	primary equations

	c.
	reaction progress




____	148.	The number of particles that would usually "collide" in an elementary step are
	a.
	1-2
	d.
	unlimited

	b.
	3-4
	e.
	no particles need to collide

	c.
	5-6




____	149.	When a reaction is broken down into a number of elementary steps, this is known as a
	a.
	reaction progression
	d.
	reaction step

	b.
	reaction mechanism
	e.
	none of the above

	c.
	reaction pattern




____	150.	Reaction mechanisms
	a.
	are easily determined

	b.
	cannot be determined without knowing the enthalpy of the reaction

	c.
	are only 'best guesses' at the behaviour of molecules

	d.
	do not need to represent the whole reaction

	e.
	do not involve any reaction intermediates




____	151.	The rate determining step is
	a.
	the first step in a reaction mechanism

	b.
	the last step in a reaction mechanism

	c.
	the slowest step in a reaction mechanism

	d.
	the fastest step in a reaction mechanism

	e.
	the only step in a reaction mechanism




____	152.	Reaction intermediates are
	a.
	steps within a reaction mechanism

	b.
	the step that determines the rate of the reaction

	c.
	products formed in the overall equation

	d.
	products formed within some steps of the reaction mechanism

	e.
	none of the above




[image: ]

____	153.	Consider the above reaction mechanism. The rate-determining step of this reaction is
	a.
	elementary step 1

	b.
	elementary step 2

	c.
	elementary step 3

	d.
	elementary steps 2 and 3

	e.
	impossible to tell from this information




____	154.	Consider the above reaction mechanism. The reaction intermediates are formed in
	a.
	elementary step 1

	b.
	elementary step 2

	c.
	elementary step 3

	d.
	elementary steps 1 and 2

	e.
	impossible to tell from this information




____	155.	Consider the above reaction mechanism. The rate-law equation from this reaction would be
	a.
	[image: ]
	d.
	[image: ]

	b.
	[image: ]
	e.
	impossible to tell from this information

	c.
	[image: ]





____	156.	The theoretical effect of an increase in temperature can be explained in terms of collision theory because it affects
	I.	the collision geometry involved in the reaction
	II.	the total number of collisions that occur
	III.	the fraction of collisions that are effective
	IV.	the required activation energy for a reaction
	a.
	both I and IV
	d.
	both III and IV

	b.
	I, II and III are true
	e.
	II only

	c.
	both II and III 





____	157.	The theoretical effect of an increase in the initial concentration of a reactant can be explained in terms of collision theory because it affects 
	I.	the collision geometry involved in the reaction
	II.	the total number of collisions that occur
	III.	the fraction of collisions that are effective
	IV.	the required activation energy for a reaction
	a.
	both I and IV
	d.
	both III and IV

	b.
	I, II and III are true
	e.
	II only

	c.
	both II and III 




____	158.	The theoretical effect of a catalyst can be explained in terms of collision theory because it affects 
	I.	the collision geometry involved in the reaction
	II.	the total number of collisions that occur
	III.	the fraction of collisions that are effective
	IV.	the required activation energy for a reaction
	a.
	both I and IV
	d.
	both III and IV

	b.
	I, II and III are true
	e.
	II only

	c.
	both II and III 




____	159.	The theoretical effect of the chemical nature of the reactants can be explained in terms of collision theory because it affects
	I.	the collision geometry involved in the reaction
	II.	the total number of collisions that occur
	III.	the fraction of collisions that are effective
	IV.	the required activation energy for a reaction
	a.
	both I and IV
	d.
	both III and IV

	b.
	I, II and III are true
	e.
	II only

	c.
	both II and III 




____	160.	When solid lead(II) phosphate is in equilibrium with its ions, the ratio of lead(II) ions to phosphate ions is which of the following?
	a.
	1:1
	d.
	2:3

	b.
	1:2
	e.
	3:2

	c.
	2:1




AP only 161.	In a saturated solution of lead(II) chloride, the concentration of chloride ion is 6.2  10-4 mol/L. The Ksp of lead(II) chloride would be which of the following?
	a.
	1.9  10-7
	d.
	2.3  10-17

	b.
	6.0  10-11
	e.
	none of the above

	c.
	1.2  10-10





AP only	162.	For the equilibrium system below, which of the following would result in an increase in the quantity of PCl5(g)?
PCl3(g) + Cl2(g) <=====> PCl5(g) + 45 kJ
	a.
	increasing temperature
	d.
	removing some Cl2(g)

	b.
	increasing the size of the container
	e.
	injecting some He gas

	c.
	decreasing temperature





____	163.	For the equilibrium system below, which of the following would result in an increase in the quantity of H2(g)?
H2(g) + I2(g) <=====> 2HI(g) + 65 kJ
	a.
	removing some I2(g)
	d.
	both b and c

	b.
	removing some HI(g)
	e.
	both a and b

	c.
	decreasing temperature





____	164.	Some CO2 is removed from the equilibrium system shown below. Which of the following statements is/are true when the equilibrium responds to this stress?
CO(NH2)2(g) + H2O(g) + 45 kJ <=====> CO2(g) + 2 NH3
	a.
	heat is released as the equilibrium shifts to replace the removed CO2

	b.
	the quantity of NH3 will rise twice as much as CO2

	c.
	the quantity of H2O(g) will rise

	d.
	both a and b are true

	e.
	both b and c are true





____	165.	1.2 mol of CH3OH(g) are injected into a 2.0 L container and the following equilibrium becomes established.
2H2(g) + CO(g) <=====> CH3OH(g) + 92 kJ
If at equilibrium 1.0 mol of CH3OH is still in the container the Ke must be which of the following?
	a.
	25
	d.
	12.5

	b.
	125
	e.
	0.032

	c.
	0.0080






____	166.	For the equilibrium system below, which of the following would result in an increase in the quantity of H2(g)?
N2(g) + 3H2(g) <=====> 2NH3(g) + 94 kJ
	a.
	decreasing the volume of the container
	d.
	removing some ammonia gas

	b.
	decreasing the temperature
	e.
	none of the above

	c.
	adding some ammonia gas






____	167.	10.0 mol of ammonia gas is injected into a 4.0 L container. At equilibrium 1.2 mol of hydrogen gas is found in the container. The number of moles of ammonia gas left in the container must be which of the following?
N2(g) + 3H2(g) <=====> 2NH3(g) + 94 kJ
	a.
	6.8
	d.
	8.8

	b.
	6.4
	e.
	9.2

	c.
	8.6





____	168.	The equilibrium system shown below was analyzed and the concentrations of H2(g), I2(g) and HI(g), were found, in mol/L, to be 4.2, 3.8, 1.6 respectively. The equilibrium constant must be which of the following?
H2(g) + I2(g) <=====> 2HI(g) + 65 kJ
	a.
	0.10
	d.
	2.3

	b.
	28
	e.
	1.4

	c.
	0.16





____	169.	If the equilibrium shown below is heated at a constant pressure.
H2(g) + I2(g) <=====> 2HI(g) + 65 kJ
What is most likely to happen?
	a.
	Ke gets larger
	d.
	both a and c

	b.
	Ke gets smaller
	e.
	both b and c

	c.
	[H2] gets smaller





____	170.	Consider this equilibrium
N2(g) + 3H2(g) <=====> 2NH3(g) + 94 kJ
If some nitrogen gas were injected into this system at constant temperature and pressure the system would most likely experience which of the following?
	a.
	an increase in [hydrogen]
	d.
	an increase in [ammonia]

	b.
	a decrease in [ammonia]
	e.
	both c and d

	c.
	a decrease in [hydrogen]





____	171.	If the equilibrium constant for an equilibrium system is decreased by an increase in temperature then
	a.
	[reactants] and [products] decreases

	b.
	[reactants] and [products] increases

	c.
	[reactants] increases and [products] decreases

	d.
	[reactants] decreases and [products] increases

	e.
	none of the above





____	172.	Which equilibrium shows an increase in [products] when the volume decreases?
	I.	2H2(g) + O2(g) <====> 2H2O(g)
	II.	Cl2(g) + PCl3(g) <====> PCl5 (g)
	III.	H2(g) + I2(g) <====> 2HI(g)
	IV.	2NH3(g) <====> N2 + 3H2(g)
	a.
	I
	d.
	III and IV

	b.
	I and II
	e.
	II

	c.
	IV





____	173.	Consider the following system at equilibrium:
C2H2(g) + Br2(g) + 44 kJ <======> C2HBr2(g)
Which of the following actions would cause the Ke to increase?
	I.	increasing the volume at constant pressure and temperature
	II.	decreasing the volume at constant pressure and temperature
	III.	increasing the temperature
	IV.	adding bromine gas at constant temperature and pressure
	V.	removing ethyne gas at constant temperature and pressure
	VI.	decreasing the temperature
	a.
	I and II
	d.
	III

	b.
	III and VI
	e.
	VI

	c.
	IV and V





____	174.	Consider this equilibrium
[bookmark: _GoBack]N2(g) +3 H2(g) <=====> 2NH3(g) + 94 kJ
The equilibrium law expression for the balanced chemical equation would be
	a.
	[N2][H2] / [NH3]
	d.
	[NH3]2 / [H2]3[N2]

	b.
	[NH3] / [H2][N2]
	e.
	2[NH3]2 / 3[H2]3[N2]

	c.
	[NH3]2 / [H2][N2]






ACIDS/BASES
____	175.	A concentrated weak acid is best described as which of the following?
	a.
	a solution with a low pH

	b.
	a solution where the concentration of undissociated acid particles is low compared to the concentration of hydronium ions

	c.
	a solution where the concentration of hydronium ions is large compared to the concentration of undissociated acid particles

	d.
	a solution with a high pH

	e.
	a solution where the concentration of undissociated acid particles is high and the relative quantity of hydronium ions is small




____	176.	A precipitate of zinc hydroxide sits at the bottom of a test tube of distilled water. If the Ksp of this substance is 3.0  10-16 the [Zn] in this solution in mol/L is which of the following?
	a.
	8.4  10-6
	d.
	2.4  10-8

	b.
	4.2  10-6
	e.
	7.5  10-17

	c.
	1.2  10-8




____	177.	The Ksp for a substance A2B is 1.2  10-12. The [B] must be which of the following?
	a.
	4.0  10-11
	d.
	1.3  10-4

	b.
	3.6  10-12
	e.
	2.6  10-4

	c.
	6.7  10-5




____	178.	Which of the following salts act like bases when applied to the soil?
	a.
	NaHSO4
	d.
	LiNO3

	b.
	KNO2
	e.
	KClO4

	c.
	CaCl2




____	179.	If a pH meter was placed in a 1.4 mol/L solution of nitric acid the reading would be which of the following?
	a.
	1.4
	d.
	0.15

	b.
	14.15
	e.
	0.0

	c.
	–0.15




____	180.	Which of the following salts acts like an acid when added to water?
	a.
	ammonium nitrate
	d.
	both a and b

	b.
	potassium nitrite
	e.
	both a and c

	c.
	iron(III) nitrate




____	181.	Which of the following salts acts like a base when added to water?
	a.
	sodium perchlorate
	d.
	both a and b

	b.
	potassium nitrite
	e.
	both b and c

	c.
	lithium sulfite




____	182.	Which of the following salts could be combined with HC2H3O2 to form a buffer?
	a.
	sodium oxalate
	d.
	manganous cyanate

	b.
	iron(III) gluconate
	e.
	both c and d

	c.
	sodium acetate




____	183.	When 45 mL of 0.65 mol/L acetic acid is added to 65 mL of 0.45 mol/L sodium hydroxide the resulting mixture is/has a(n)
	a.
	neutral
	d.
	pH < 7

	b.
	basic
	e.
	both c and d

	c.
	acidic




____	184.	When solid NaOH is dissolved in water the temperature of the water rises. This system has which of the following?
	a.
	increased entropy and decreased enthalpy

	b.
	decreased entropy and increased enthalpy

	c.
	increased both entropy and enthalpy

	d.
	decreased both entropy and enthalpy

	e.
	none of the above are true




____	185.	When water is heated to its boiling point the system has which of the following?
	a.
	increased entropy and decreased enthalpy

	b.
	decreased entropy and increased enthalpy

	c.
	increased both entropy and enthalpy

	d.
	decreased both entropy and enthalpy

	e.
	none of the above




____	186.	For phosphoric acid, H3PO4, the Ka1 =
	a.
	[PO43-][H1+]3 / [H3PO4]
	d.
	[H3PO4] / [H2PO41-][H1+]

	b.
	[HPO42-][H1+] / [H3PO4]
	e.
	[H3PO4] / [PO43-][H1+]3

	c.
	[H2PO41-][H1+] / [H3PO4]




____	187.	A solution of nitrous acid has a pH of 2.45. The [H1+] in mol/L and pOH must be respectively
	a.
	3.5  10-3, 11.55
	d.
	2.8  10-12, 12

	b.
	3.6  10-3, 11.55
	e.
	3.8  10-3, 12.55

	c.
	2.8  10-12, 11.6




____	188.	If the Ka of a weak acid is 1.6  10-8, the Kb of its conjugate base partner must be which of the following?
	a.
	6.20
	d.
	6.3  10-7

	b.
	1.0  10-14
	e.
	7.80

	c.
	6.8  10-7
































REDOX
____	189.	The oxidation number of sulfur ([image: ]) in [image: ][image: ] is
	a.
	+6
	d.
	+2

	b.
	+4
	e.
	0

	c.
	+3




____	190.	Given the following unbalanced redox equation:
[image: ] + [image: ] + [image: ] [image: ] [image: ] + [image: ] + [image: ][image: ]
the coefficient of [image: ] in the balanced equation with lowest whole-number coefficients is
	a.
	2
	d.
	5

	b.
	3
	e.
	6

	c.
	4




____	191.	Which element is reduced in the following oxidation-reduction reaction?
[image: ]
	a.
	[image: ] in [image: ]
	d.
	[image: ] in [image: ]

	b.
	[image: ] in [image: ]
	e.
	[image: ] in [image: ]

	c.
	[image: ] in [image: ]




____	192.	The following two half-reactions are involved in a galvanic cell:
[image: ]
[image: ]
At standard conditions, what species are produced at each electrode?
	a.
	[image: ] is produced at the cathode and [image: ] at the anode

	b.
	[image: ] is produced at the cathode and [image: ] at the anode

	c.
	[image: ] is produced at the anode and [image: ] at the cathode

	d.
	[image: ] is produced at the cathode and [image: ] at the anode

	e.
	[image: ] is produced at the cathode and [image: ] at the anode




____	193.	The oxidation number of oxygen in ozone, [image: ] , is
	a.
	+3
	d.
	[image: ]2

	b.
	[image: ]3
	e.
	0

	c.
	+2




____	194.	Consider the following equation:
[image: ]
In this reaction
	a.
	carbon ([image: ]) is reduced and manganese ([image: ]) is oxidized

	b.
	carbon ([image: ]) is reduced and hydrogen ([image: ]) is oxidized

	c.
	manganese ([image: ]) is reduced and hydrogen ([image: ]) is oxidized

	d.
	manganese ([image: ]) is reduced and carbon ([image: ]) is oxidized

	e.
	hydrogen ([image: ]) is reduced and carbon ([image: ]) is oxidized




____	195.	An electrochemical cell consists of a left compartment with a zinc electrode in contact with 1.0 mol/L [image: ] and a right compartment with a silver electrode in contact with 1.0 mol/L [image: ]. The standard reduction potentials are
[image: ]
[image: ]
When this cell is allowed to operate at 25C, which of the following statements is true?
	a.
	electrons will flow from right to left through the wire

	b.
	[image: ] ions will be reduced to [image: ] metal

	c.
	the concentration of [image: ] ions in right compartment will increase

	d.
	the silver electrode will be the cathode

	e.
	the standard cell potential for this cell is 0.04 V




[image: ]

____	196.	Consider the above cell at 25 C.

In the left half-cell, a lead electrode is in contact with 0.10 mol/L [image: ] and in the right half-cell, a copper electrode is in contact with 0.20 mol/L [image: ]. The standard reduction potentials are as follows:
[image: ]
[image: ]
Which of the following statements about this cell is false?
	a.
	[image: ] ions migrate into the left half-cell through the salt bridge

	b.
	electrons flow from the copper electrode to the lead electrode

	c.
	the cell is not at standard conditions

	d.
	[image: ] ions migrate into the right half-cell through the salt bridge

	e.
	reduction occurs at the copper electrode









COMPLETION
Complete each sentence or statement.
ORGANIC
	197.	The correct IUPAC name for the structure:

[image: ] is ______________________________.

	
ATOMIC THEORY/BONDING
	198.	The melting and boiling points of organic compounds are dependent on the ______________________________ between the molecules.

	199.	A region in which there is a high probability of finding an electron is called an ____________________.

	200.	There are ____________________ different orientations in space for p-orbitals.

	201.	The "1" in helium's (He) electron configuration represents the ____________________.

	THERMOCHEMISTRY
	202.	In ____________________ changes, energy is absorbed by a system.

	203.	The amount of energy transferred between substances is known as ____________________.

	204.	____________________ is a measure of the average kinetic energy of the particles in a sample of matter.

	205.	A _________________________ diagram is a graphical representation of the energy transferred during a physical or chemical change.

	206.	____________________ states: The value of the [image: ] for any reaction that can be written in steps equals the sum of the values of [image: ] for each of the individual steps.

	207.	The potential energy of the products is ____________________ than the potential energy of the reactants in an exothermic reaction.

	208.	If solutions of lead(II) nitrate and lithium chloride were mixed and a precipitate formed, the precipitate would be _________________________.

	209.	If solutions of calcium fluoride and potassium carbonate were mixed and a precipitate formed, the precipitate would be ______________________________.

	210.	If solutions of copper(II) nitrate and sodium carbonate were mixed and a precipitate formed, the equilibrium equation for the precipitate would be _____________________________________________.

	211.	CO(g) + 2H2(g)  CH3OH(l); during this reaction the entropy ____________________.

	212.	S(s) + 2N2O(g)  SO2(g) + 2N2(g); during this reaction the entropy ____________________.

	213.	NH3(g) + HCl(g)  NH4Cl(s); during this chemical change the algebraic sign for the entropy change is predicted to be ____________________.

	








ACIDS/BASES
	214.	A buffer solution can contain a weak acid and a _____________________________________________.

	215.	The pH of a 0.25 mol/L solution of HCl at 25oC is ____________________.

	216.	A solution at 25oC with a pOH of 3.45 has a pH of ____________________.

	217.	Baking soda, NaHCO3, acts like a base because _____________________________________________.

	218.	When potassium hydroxide is titrated to an end point by sulfuric acid the salt formed is _________________________.

	219.	Bronsted and Lowry's definition of acids is acids are substances which _________________________.







































MATCHING

ATOMIC THEORY/BONDING

Match the following terms with the corresponding phrases.
	a.
	London forces
	f.
	Linear

	b.
	VSEPR theory
	g.
	Octahedron

	c.
	Electronegativity
	h.
	Polar bond

	d.
	Polar molecule
	i.
	Metallic bonding

	e.
	Conduction of electricity




____	220.	Resulting from the random movement of the electrons in a molecule

____	221.	A bond with a partial positive charge at one end and a partial negative charge at another

____	222.	Predicts the shape of a molecule based on the repulsion of electron pairs

____	223.	The ability of an element to attract bonded electrons

____	224.	The shape of carbon dioxide

____	225.	Molecule consisting of a central atom surrounded by six other atoms

____	226.	Occurs when an asymmetrical molecule has polar bonds



THERMOCHEMISTRY
Match these thermochemical terms with the following statements.
	a.
	thermal energy
	h.
	open system

	b.
	chemical system
	i.
	isolated system

	c.
	surroundings
	j.
	closed system

	d.
	heat
	k.
	calorimetry

	e.
	exothermic
	l.
	bomb calorimeter

	f.
	enthalpy change
	m.
	endothermic

	g.
	temperature
	n.
	molar enthalpy




____	227.	all matter around a system that is capable of absorbing or releasing thermal energy

____	228.	amount of energy transferred between substances

____	229.	a system in which energy can move in or out, but not matter

____	230.	a device in which a fuel is burned inside an insulated container to measure heat transfer during chemical reactions

____	231.	energy available from a substance as a result of the motion of its molecules

____	232.	a set of reactants and products under study, usually represented by a chemical equation

____	233.	releasing thermal energy as heat flows out of the system

____	234.	an ideal system in which neither matter nor energy can move in or out

____	235.	absorbing thermal energy as heat flows into the system

____	236.	the technological process of measuring energy changes in a chemical system

____	237.	average kinetic energy of the particles in a sample of matter

____	238.	a system in which both matter and energy can move in or out

____	239.	the difference in enthalpies of reactants and products during a reaction

____	240.	the enthalpy change involving one mole of a substance

Look at the entropy and enthalpy changes below and match them to spontaneity choices below.
	a.
	[image: ]S is positive, [image: ]H is positive

	b.
	[image: ]S is negative, [image: ]H is positive

	c.
	[image: ]S is positive, [image: ]H is negative

	d.
	[image: ]S is negative, [image: ]H is negative




____	241.	spontaneity temperature dependent, spontaneous at high T

____	242.	spontaneous at all temperatures

____	243.	nonspontaneous, proceeds only with continuous input of energy

____	244.	spontaneity temperature dependent, spontaneous at low T





ACIDS/BASES
Here is a list of weak acids. Match to its conjugate base partner below. If no match exists indicate by writing none.
	a.
	H2O
	d.
	HPO42-

	b.
	HSO41-
	e.
	H2CO3

	c.
	HC2H3O2
	f.
	H2C6H6O6




____	245.	C2H3O21-

____	246.	SO42-

____	247.	HC6H6O61-

____	248.	PO43-

____	249.	OH1-

____	250.	HCO31-

Exam Review 2015
Answer Section

MODIFIED TRUE/FALSE

	1.	ANS:	F, non-polar			

	2.	ANS:	F, lower			

	3.	ANS:	T			

	4.	ANS:	T			

	5.	ANS:	F, 1,3 dichlorobutane		

	6.	ANS:	F, lower boiling point		

	7.	ANS:	F, lower			

	8.	ANS:	F, lower			

	9.	ANS:	F, probable			

	10.	ANS:	T			

	11.	ANS:	F, two			

	12.	ANS:	F
bent
angular

	13.	ANS:	T			

	14.	ANS:	F
can
might

	15.	ANS:	F, trigonal planar		

	16.	ANS:	F, electron pairs		

	17.	ANS:	F, non polar			

	18.	ANS:	T			

	19.	ANS:	T			

	20.	ANS:	F, 120o			

	21.	ANS:	F, square planar		

	22.	ANS:	F, non polar			

	23.	ANS:	F, very different		

	24.	ANS:	F, released to			

	25.	ANS:	T			

	26.	ANS:	T			

	27.	ANS:	T			

	28.	ANS:	T			

	29.	ANS:	T			

	30.	ANS:	F, endothermic			

	31.	ANS:	F, decreases			

	32.	ANS:	T			

	33.	ANS:	F, decreasing the temperature	

	34.	ANS:	T			

	35.	ANS:	T			

	36.	ANS:	F, effective collision		

	37.	ANS:	F, minimum			

	38.	ANS:	T			

	39.	ANS:	F, slowest step			

	40.	ANS:	T			

	41.	ANS:	T			

	42.	ANS:	T			

	43.	ANS:	T			

	44.	ANS:	T			

	45.	ANS:	F, Ca(OH)2 has a higher pH	

	46.	ANS:	T			

	47.	ANS:	F, [D] will decrease		

	48.	ANS:	T			

	49.	ANS:	F, the quantity of silver ion is double the quantity of carbonate ion

	50.	ANS:	F, forward reaction is equal to the rate of the reverse reaction

	51.	ANS:	T			

	52.	ANS:	F, lower pH			

	53.	ANS:	T			

	54.	ANS:	T			

	55.	ANS:	F, pH + pOH = 14 only at 25oC	

	56.	ANS:	F
Kb = [HSO41-][OH1-] / [SO42-]

	57.	ANS:	T			

	58.	ANS:	F, equal to the charge on the ion	

	59.	ANS:	F, an increase			

	60.	ANS:	T			

	61.	ANS:	T			

	62.	ANS:	T			

MULTIPLE CHOICE

	63.	ANS:	D	

	64.	ANS:	A	

	65.	ANS:	D	

	66.	ANS:	C	

	67.	ANS:	D	

	68.	ANS:	A	

	69.	ANS:	B	

	70.	ANS:	D	

	71.	ANS:	C	

	72.	ANS:	A	

	73.	ANS:	D	

	74.	ANS:	A	

	75.	ANS:	D	

	76.	ANS:	A	

	77.	ANS:	E	

	78.	ANS:	E	

	79.	ANS:	E	

	80.	ANS:	C	

	81.	ANS:	B	

	82.	ANS:	A	

	83.	ANS:	C	

	84.	ANS:	D	

	85.	ANS:	B	

	86.	ANS:	C	

	87.	ANS:	B	

	88.	ANS:	A	

	89.	ANS:	C	

	90.	ANS:	B	

	91.	ANS:	C	

	92.	ANS:	D	

	93.	ANS:	E	

	94.	ANS:	A	

	95.	ANS:	C	

	96.	ANS:	E	

	97.	ANS:	D	

	98.	ANS:	A	

	99.	ANS:	B	

	100.	ANS:	A	

	101.	ANS:	B	

	102.	ANS:	A	

	103.	ANS:	C	

	104.	ANS:	A	

	105.	ANS:	E	

	106.	ANS:	A	

	107.	ANS:	C	

	108.	ANS:	B	

	109.	ANS:	D	

	110.	ANS:	D	

	111.	ANS:	B	

	112.	ANS:	A	

	113.	ANS:	C	

	114.	ANS:	C	

	115.	ANS:	A	

	116.	ANS:	B

	117.	ANS:	A	

	118.	ANS:	B	

	119.	ANS:	B	

	120.	ANS:	A	

	121.	ANS:	E	

	122.	ANS:	D	

	123.	ANS:	C	

	124.	ANS:	C	

	125.	ANS:	C	

	126.	ANS:	B	

	127.	ANS:	B	

	128.	ANS:	C	

	129.	ANS:	B	

	130.	ANS:	C	

	131.	ANS:	E	

	132.	ANS:	B	

	133.	ANS:	C	

	134.	ANS:	C	

	135.	ANS:	D	

	136.	ANS:	E	

	137.	ANS:	C	

	138.	ANS:	E	

	139.	ANS:	D	
	140.	ANS:	C	

	141.	ANS:	B	

	142.	ANS:	B	

	143.	ANS:	D	

	144.	ANS:	E	

	145.	ANS:	C	

	146.	ANS:	C	

	147.	ANS:	D	

	148.	ANS:	A	

	149.	ANS:	B	

	150.	ANS:	C	

	151.	ANS:	C	

	152.	ANS:	D	

	153.	ANS:	A	

	154.	ANS:	D	

	155.	ANS:	C	

	156.	ANS:	C	

	157.	ANS:	E	

	158.	ANS:	D	

	159.	ANS:	A	

	160.	ANS:	E	

	161.	ANS:	C	

	162.	ANS:	C	

	163.	ANS:	A	

	164.	ANS:	B	

	165.	ANS:	B	

	166.	ANS:	C	

	167.	ANS:	E	

	168.	ANS:	C	

	169.	ANS:	B	

	170.	ANS:	E	

	171.	ANS:	C	

	172.	ANS:	B	

	173.	ANS:	D	

	174.	ANS:	D	

	175.	ANS:	E	

	176.	ANS:	B	

	177.	ANS:	C	

	178.	ANS:	B	

	179.	ANS:	C	

	180.	ANS:	E	

	181.	ANS:	E	

	182.	ANS:	C	

	183.	ANS:	B	

	184.	ANS:	A	

	185.	ANS:	C	

	186.	ANS:	C	

	187.	ANS:	A	

	188.	ANS:	D	

	189.	ANS:	B	

	190.	ANS:	D

	191.	ANS:	A	

	192.	ANS:	B	

	193.	ANS:	E	

	194.	ANS:	D	

	195.	ANS:	D	

	196.	ANS:	B	

COMPLETION

	197.	ANS:	3,3,6-trimethylnonane		

	198.	ANS:	intermolecular forces		

	199.	ANS:	orbital			

	200.	ANS:	three			

	201.	ANS:	energy level			

	202.	ANS:	endothermic			

	203.	ANS:	heat			

	204.	ANS:	Temperature			

	205.	ANS:	potential energy		

	206.	ANS:	Hess's Law			

	207.	ANS:	lower			

	208.	ANS:	lead(II) chloride		

	209.	ANS:	calcium carbonate		

	210.	ANS:	CuCO3(s) <=======> Cu2+(aq) + CO32-(aq)

	211.	ANS:	decreases			

	212.	ANS:	increases			

	213.	ANS:	negative			

	214.	ANS:	salt which contains the conjugate base partner


	215.	ANS:	0.60			

	216.	ANS:	10.55			

	217.	ANS:	HCO31- steals a proton from water forming OH1- ions

	218.	ANS:	potassium sulfate		

	219.	ANS:	donate protons			

MATCHING

	220.	ANS:	A	

	221.	ANS:	H	

	222.	ANS:	B	

	223.	ANS:	C	

	224.	ANS:	F	

	225.	ANS:	G	

	226.	ANS:	D	
	227.	ANS:	C	

	228.	ANS:	D	

	229.	ANS:	J	

	230.	ANS:	L	

	231.	ANS:	A	

	232.	ANS:	B	

	233.	ANS:	E	

	234.	ANS:	I	

	235.	ANS:	M	

	236.	ANS:	K	

	237.	ANS:	G	

	238.	ANS:	H	

	239.	ANS:	F	

	240.	ANS:	N	
	241.	ANS:	A	

	242.	ANS:	C	

	243.	ANS:	B	

	244.	ANS:	D	
	245.	ANS:	C	

	246.	ANS:	B	

	247.	ANS:	F	

	248.	ANS:	D	

	249.	ANS:	A	

	250.	ANS:	E	
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