
1.
In which pair do both compounds exhibit predominantly ionic bonding?

a)
PCl5 and HF

b)
Na2SO3 and BH3
c)
KI and O3
d)
NaF and H2O

e)
RbCl and CaO

Ans:  e       
2.
When the cations Na+, K+, Rb+, Cs+ are combined with chloride ion in the gas phase to form ion pairs, which pair formation releases the greatest amount of energy?

a)
NaCl

b)
KCl

c)
RbCl

d)
CsCl

e)
All release the same amount of energy.

Ans:  a       
3.
Which one of the following has an enthalpy change that is equal to the lattice energy of MgF2?

a)
MgF2(s) → Mg(s) + F2(g)

b)
MgF2(s) → Mg(g) + F2(g)

c)
MgF2(s) → Mg2+(g) + 2F–(g)

d)
MgF2(s) → Mg(g) + 2F(g)

e)
MgF2(s) → Mg2+(s) + 2F–(g)

Ans:  c       
9.
At constant pressure, the sign of q for the process H2O(l) → H2O(s) is expected to be

a)
negative, and the process is endothermic.

b)
positive, and the process is exothermic.

c)
positive, and the process is endothermic.

d)
negative, and the process is exothermic.

e)
impossible to predict.

Ans:  d        

12.
Which of the following statements is incorrect?

a)
The value of q is positive when heat flows into a system from the surroundings.

b)
Heat flows from a system into the surroundings in an endothermic process.

c)
Enthalpy is a state function.

d)
Internal energy is a state function.

e)
The value of q is positive in an endothermic process.

Ans:  b       

19.    Which of the following statements is incorrect concerning the thermochemical equation below?

2SO3(g) → 2SO2(g) + O2(g); ∆H° = 198 kJ

a)
The external pressure is 1 atm.

b)
The reaction is endothermic.

c)
The enthalpy of the reactants exceeds that of the products.

d)
For every mole of SO3(g) consumed, 99 kJ of heat at constant pressure is consumed as well.

e)
For the reaction 2SO2(g) + O2(g) → 2SO3(g), ∆H° = –198 kJ.

Ans:  c        
21.
Given:

4AlCl3(s) + 3O2(g) → 2Al2O3(s) + 6Cl2(g); ∆H = –529.0 kJ

determine ∆H for the following thermochemical equation.

Cl2(g) + ⅓Al2O3(s) → ⅔AlCl3(s) + ½O2(g)

a)
+529.0 kJ

b)
+88.2 kJ

c)
+176.3 kJ

d)
+264.5 kJ

e)
–176.3 kJ

Ans:  b        
27.    What is the change in enthalpy at 25°C and 1 atm for the reaction of 7.00 mol of iron(II) oxide with excess  

         oxygen gas?

6FeO(s) + O2(g) → 2Fe3O4(s); ∆H° = –610 kJ

a)
–610 kJ

b)
–712 kJ

c)
–87.1 kJ

d)
14.5 kJ

e)
610 kJ

Ans:  b       

34.
One reaction of iron with hydrochloric acid is represented by the following thermochemical equation.

Fe(s) + 2HCl(aq) → FeCl2(aq) + H2(g); ∆H°= –87.9 kJ

How much heat is liberated at constant pressure if 0.173 g of iron reacts with 24.6 mL of 0.596 M HCl?

a)
0.272 kJ

b)
2.85 kJ

c)
0.644 kJ

d)
87.9 kJ

e)
15.2 kJ

Ans:  a        

43.
A 1.63-g sample of solid calcium reacted in excess fluorine gas to give a 3.18-g sample of pure solid CaF2. The heat given off in this reaction was 49.9 kJ at constant pressure. Given this information, what is the enthalpy of formation of CaF2(s)?

a)
49.9 kJ/mol

b)
–49.9 kJ/mol

c)
–1.23 × 103 kJ/mol

d)
1.23 × 103 kJ/mol

e)
–613 kJ/mol

Ans:  c       
46.
The units for specific heat are

a)
J/(g · °C).

b)
(J · °C).

c)
(J · g).

d)
J/°C.

e)
J/g.


Ans:  a       

49.
Consider the following metals.

	Metal
	Specific Heat

	copper
	0.385 J/(g · °C)

	magnesium
	1.02 J/(g · °C)

	mercury
	0.138 J/(g · °C)

	silver
	0.237 J/(g · °C)

	lead
	0.129 J/(g · °C)


If the same amount of heat is added to 25.0 g of each of the metals, which are all at the same initial temperature, which metal will have the highest final temperature?

a)
copper

b)
magnesium

c)
mercury

d)
silver

e)
lead

Ans:  e       
56.
Exactly 273.5 J will raise the temperature of 10.0 g of a metal from 25.0°C to 60.0°C. What is the specific heat capacity of the metal?

a)
1.28 J/(g · °C)

b)
0.781 J/(g · °C)

c)
11.3 J/(g · °C)

d)
65.4 J/(g · °C)

e)
none of these

Ans:  b        

57.
A 31.2-g piece of silver (s = 0.237 J/(g · °C)), initially at 277.2°C, is added to 185.8 g of a liquid, initially at 24.4°C, in an insulated container.  The final temperature of the metal–liquid mixture at equilibrium is 28.3°C.  What is the identity of the liquid?  Neglect the heat capacity of the container.

a)
hexane (s = 2.27 J/(g · °C))

b)
acetone (s = 2.15 J/(g · °C))

c)
water (s = 4.18 J/(g · °C))

d)
ethanol (s = 2.43 J/(g · °C))

e)
methanol (s = 2.53 J/(g · °C))

Ans:  e       

67.    Given:

Pb(s) + PbO2(s) + 2H2SO4(l) → 2PbSO4(s) + 2H2O(l); ∆H° = –509.2 kJ

SO3(g) + H2O(l) → H2SO4(l); ∆H° = –130. kJ

determine ∆H° for the following thermochemical equation.

Pb(s) + PbO2(s) + 2SO3(g) → 2PbSO4(s)

a)
–3.77 × 103 kJ

b)
3.77 × 103 kJ

c)
–639 kJ

d)
–521 kJ

e)
–769 kJ

Ans:  e        

75.
Which of the following has a standard enthalpy of formation value of zero at 25°C?

a)
F(g)

b)
F2(g)

c)
F2(l)

d)
F2(s)

e)
F(s)

Ans:  b        
77.
All of the following have a standard enthalpy of formation value of zero at 25°C except
a)
CO(g).

b)
Fe(s).

c)
C(s).

d)
F2(g).

e)
Ne(g).

Ans:  a        

81.
Which of the following reactions corresponds to the thermochemical equation for the standard enthalpy of formation of solid calcium nitrate?

a)
Ca2+(aq) + 2NO3–(aq) → Ca(NO3)2(s)

b)
Ca(s) + 2HNO3(aq) → Ca(NO3)2(s) + H2(g)

c)
Ca(OH)2(s) + 2HNO3(aq) → Ca(NO3)2(s) + 2H2O(l)

d)
Ca(s) + 2N(g) + 6O(g) → Ca(NO3)2(s)

e)
Ca(s) + N2(g) + 3O2(g) → Ca(NO3)2(s)

Ans:  e     
88.
What is ∆H° for the following phase change?

NaI(s) → NaI(l)

	Substance
	∆H°f (kJ/mol)

	NaI(s)
	–287.86

	NaI(l)
	–266.51


a)
554.37 kJ

b)
–554.37 kJ

c)
0 kJ

d)
–21.35 kJ

e)
21.35 kJ

Ans:  e       
98.
What is the standard enthalpy change for the combustion of liquid cyclopentane, C5H10?

2C5H10(l) + 15O2(g) → 10CO2(g) + 10H2O(l)

	Substance
	∆H°f (kJ/mol)

	C5H10(l)
	–105.6

	CO2(g)
	–393.5

	H2O(l)
	–285.8


a)
+573.7 kJ

b)
–573.7 kJ

c)
–6581.8 kJ

d)
–784.9 kJ

e)
+784.9 kJ

Ans:  c        

10.
Which of the following compounds has the most ionic bonding (has the highest percentage of ionic character)?

a)
LiI

b)
CaF2
c)
CsF

d)
LiF

e)
OF2
Ans:  c       
13.
Which of the following compounds would be expected to have the highest melting point?

a)
LiCl

b)
CCl4
c)
MgCl2
d)
NCl3
e)
OCl2
Ans:  c       

14.
Atoms of an element X have the ground-state electron configuration 1s22s22p63s23p4.  What type of ion is X most likely to form?

a)
X6+
b)
X4+
c)
X–
d)
X2–
e)
X3–
Ans:  d       
16.
Which of the following is the Lewis dot structure for the bromide ion?

a)
[image: image1.png]E3l




b)
[image: image2.png]EZk




c)
[image: image3.png]6]




d)
[image: image4.png]Xl




e)
[image: image5.png]&




Ans:  d       
22.
What is the ground-state electron configuration of the chloride ion?

a)
1s22s22p6
b)
1s22s22p63s2
c)
1s22s22p63s23p2
d)
1s22s22p63s23p4
e)
1s22s22p63s23p6
Ans:  e       
23.
What is the electron configuration for Cr2+?

a)
[Ar]4s1 3d5
b)
[Ar]4s2 3d2
c)
[Ar]3d3
d)
[Ar]4s2 3d7
e)
[Ar]3d4
Ans:  e       

44.
Which of the following is the best explanation for a covalent bond?

a)
electrons simultaneously attracted by more than one nucleus

b)
the overlapping of two electron-filled orbitals having different energies

c)
the overlapping of unoccupied orbitals of two or more atoms

d)
a positive ion attracting negative ions

e)
an interaction between outer electrons

Ans:  a       
49.
Which of the following atoms is the most electronegative?

a)
B

b)
Na

c)
N

d)
Cs

e)
Al

Ans:  c       
55.
The Lewis formula for phosphine, PH3, has

a)
four bonding pairs.
b)
two bonding pairs and two lone pairs.
c)
three bonding pairs and one lone pair.
d)
one bonding pair and three lone pairs.
e)
four lone pairs.

Ans:  c        
57.
In the Lewis formula for difluorodiazine, N2F2, the total number of lone electron pairs around the two nitrogen atoms is

a)
0.

b)
1.

c)
2.

d)
3.

e)
4.

Ans:  c       
59.
Which one of the following has a Lewis formula most similar to that of NO–?

a)
O2–
b)
O22–
c)
O2
d)
NO

e)
NO+
Ans:  c        
63.
What is the total number of valence electrons in the azide ion, N3–?
a)
12

b)
16

c)
18

d)
20

e)
22

Ans:  b       
77.
The concept of resonance describes molecular structures

a)
that have several different geometric arrangements.

b)
that have no suitable single Lewis formula.

c)
that have electrons resonating.

d)
that are formed from hybridized orbitals.

e)
that have resonating structures.

Ans:  b       
78.
All the following statements about resonance are true except
a)
A single Lewis formula does not provide an adequate representation of the bonding.

b)
Resonance describes the oscillation and vibration of electrons.

c)
Resonance describes a more stable situation than does any one contributing resonance formula.

d)
Resonance describes the bonding as intermediate between the contributing resonance formulas.

e)
The contributing resonance formulas differ only in the arrangement of the electrons.

85.
Which of the following species represents an exception to the octet rule?

a)
CO2
b)
SF4
c)
SiO2
d)
PCl3
e)
HBr

Ans:  b        
87.
The octet rule is violated by at least one atom in all the following compounds except
a)
ClF3.

b)
XeF2.

c)
SF6.

d)
BF3.

e)
NF3.

Ans:  e        
91.
Which of the following molecules has an incorrect Lewis formula?

a)
[image: image6.png]



b)
[image: image7.png]



c)
[image: image8.png]



d)
[image: image9.wmf]F
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e)
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Ans:  a        
83.
Which of the following are two appropriate resonance formulas for the acetate ion, CH3CO2–?

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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Ans:  e       
 96.
From a consideration of the Lewis structure of the thiocyanate ion, SCN–, in which carbon has a double bond with both the sulfur and nitrogen atoms, the formal charges on the sulfur, carbon, and nitrogen atoms are, respectively,

a)
–1, 0, 0.

b)
0, 0, –1.

c)
–1, +1, –1.

d)
–2, +1, 0.

e)
–2, 0, +1.

Ans:  b        
97.
In the Lewis formula that minimizes formal charge, what is the formal charge on the sulfur atom in sulfur trioxide, SO3?

a)
–2

b)
0

c)
+2

d)
+4

e)
+6

Ans:  c       
98.
Which of the following statements is true concerning the Lewis formula that minimizes formal charge for the sulfite ion, SO32–?

a)
The formal charge of S is +6 and the formal charge of O is –2.

b)
The formal charge of S is +4 and the formal charge of O is –2.

c)
The formal charge of S is +2 and the formal charge of O is –2.

d)
The formal charge of S is 0 and the formal charge of O is either 0 or –1.

e)
The formal charge of S is +1 and the formal charge of O is either 0 or –2.

Ans:  d        
106.
As the number of bonds between two carbon atoms increases, which of the following decrease(s)?

a)
only the number of electrons between the carbon atoms

b)
only the bond energy

c)
only the bond length

d)
all of these

e)
none of these

Ans:  c        
108.
Which of the following species has the shortest bond distance?

a)
CO

b)
NO–
c)
O2
d)
F2
e)
Cl2
Ans:  a       
 111.
Consider the reaction

2HCl(g) → H2(g) + Cl2(g); ∆H = 185 kJ

Which of the following statements is false?

a)
The products have more enthalpy than the reactants.

b)
For the reaction to take place, the reaction mixture must be heated.

c)
The HCl(g) has a negative enthalpy of formation.

d)
The reaction is endothermic.

e)
The HCl bond is longer than either the H2 bond or the Cl2 bond.

Ans:  e        
112.
Using bond-energy data, what is ∆H° for the following reaction?

CH4(g) + 2F2(g) → CF4(g) + 2H2(g)

	Bond
	Bond Energy (kJ/mol)

	C-H
	411

	H-H
	432

	F-F
	155

	C-F
	485


a)
–850 kJ

b)
850 kJ

c)
573 kJ

d)
–573 kJ

e)
1483 kJ

Ans:  a       
114.
Based on the following data, what is the I-I bond energy?

½H2(g) + ½I2(g) → HI(g); ∆H = 26.36 kJ

	Bond
	Bond Energy (kJ/mol)

	H-H
	435

	H-I
	295


a)
365 kJ/mol

b)
155 kJ/mol

c)
–155 kJ/mol

d)
208 kJ/mol

e)
–208 kJ/mol

Ans:  d       

Copyright © Houghton Mifflin Company.  All rights reserved.

