AP Chemistry Review Chapters 8 & 9
1. Which combination of atoms is most likely to produce a compound with ionic bonds?

a) B and Cl
b) S and H
c) C and N
d) Si and I
e) Al and Br

Answer: e

2. Which of the following statements is/are CORRECT?

1.
Ionic bonds form when one or more valence electrons are transferred from one atom to another.

2.
Covalent bonds involve sharing of electrons between atoms.

3.
In most covalently bonded compounds, electrons are shared equally between the atoms.

a) 1 only
b) 2 only
c) 3 only
d) 1 and 2     e) 1, 2, and 3

Answer: d 

3. A selenium atom has ________ valence electrons.

a) 2
b) 6
c) 16
d) 28
e) 34

Answer: b
4. How many lone pair of electrons are assigned to each carbon atoms in C2H2?

a) 0
b) 1/2
c) 1
d) 2
e) 3

Answer: a

5. If two or more species have the same number of electrons, resulting in similar Lewis structures, they are said to be ________.

a) isoelectronic

b) resonant structures

c) ionic

d) neutral

e) covalent

Answer: a
6. Which of the following molecules or ions will have a Lewis structure most like that of the chlorate ion, ClO3-?

a) NI3
b) SO3
c) CO32-
d) BF3
e) Cl2CO

Answer: a
.

7. Which of the following is a correct Lewis structure for nitrous acid, HNO2?
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Answer: d
8. Which of the following are possible Lewis structures for C2H6O?

a) 1
b) 2
c) 3
d) 2 and 3      e) 1, 2, and 3

Answer: d

9. The central atom in SCl2 is surrounded by

a) one single bond, one double bond, and no lone pairs of electrons.

b) one single bond, one double bond, and one lone pair of electrons.

c) two single bonds and no lone pairs of electrons.

d) two single bonds and two lone pairs of electrons.

e) two double bonds, and no lone pairs of electrons.

Answer: d
10. One resonance structure for OCN- ion is drawn below. What is the formal charge on each atom?
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a) O atom = 0, C atom = 0, and N atom = 0

b) O atom = 0, C atom = 0, and N atom = -1

c) O atom = -1, C atom = 0, and N atom = 0

d) O atom = -1, C atom = -1, and N atom = +1

e) O atom = +1, C atom = 0, and N atom = -2

Answer: c

11. Which of the following are resonance structures for formate ion, HCO2-?

a) 1 and 2
b) 2 and 3
c) 3 and 4
d) 1, 3, and 4    e) 2, 3, and 4

Answer: c

12. Which of the following elements is most likely to form a molecular structure that disobeys the octet rule?

a) B
b) C
c) N
d) O
e) F

Answer: a

13. What is the correct Lewis structure for IF3?

Answer: e
14. Which of the following molecules or ions are likely to be free radicals: N2O, OCl-, and ClO2?

a) N2O only

b) OCl- only

c) ClO2 only

d) N2O and ClO2
e) OCl- and ClO2
Answer: c
15. Use VSEPR theory to predict the electron-pair geometry and the molecular geometry of sulfur dioxide, SO2.

a) The electron-pair geometry is trigonal-planar, the molecular geometry is trigonal-planar.

b) The electron-pair geometry is trigonal-planar, the molecular geometry is bent.

c) The electron-pair geometry is tetrahedral, the molecular geometry is bent.

d) The electron-pair geometry is tetrahedral, the molecular geometry is linear.

e) The electron-pair geometry is trigonal-bipyramidal, the molecular geometry is linear.

Answer: b
16. Use VESPR theory to predict the molecular geometry around either carbon atom in ethylene, C2H4.

a) linear
b) bent
c) trigonal-planar
d) tetrahedral
e) octahedral

Answer: c
17. What are the approximate I-N-I bond angles in NI3?

a) 109.5(
b) 120(
c) 109.5( and 120(
d) 90( and 120(
e) 90( and 180°

Answer: a

18. What is the O-C-N bond angle in OCN-?

a) 90(
b) 107°
c) 109.5(
d) 120(
e) 180(
Answer: e
19. Place the following molecules in order from smallest to largest H-N-H bond angles: NH4+, NH3, and NH2-.

a) NH4+ < NH3 < NH2-
b) NH4+ < NH2- < NH3
c) NH2- < NH3 < NH4+
d) NH2- < NH4+ < NH3 

e) NH3 < NH2- < NH4+
Answer: c

20. Predict which of the following compounds has covalent bond(s) that are the most polar.

a) HF
b) CI4
c) H2S
d) NBr3
e) HI

Answer: a

21. Three possible structures of C2H2Cl2 are shown below. Which of these molecules are polar?
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a) 1 only
b) 2 only
c) 3 only
d) 1 and 3
e) 2 and 3

Answer: d

22. Use Lewis structures to predict the bond order for a sulfur-oxygen bond in sulfur dioxide.

a) 1/2
b) 1
c) 4/3
d) 3/2
e) 2

Answer: d
23.
Calculate the enthalpy change (ΔrH) for the reaction below, 



Br2(g)  +  3 F2(g)  →  2 BrF3(g)

given the bond enthalpies of the reactants and products.

	Bond
	Bond Enthalpy

(kJ/mol·rxn)

	Br-Br
	193

	F-F
	155

	Br-F
	249


a) -836 kJ
b) -89 kJ
c) +89 kJ
d) +99 kJ
e) +836 kJ
Answer: a
24.
How many sigma (σ) bonds and pi (π) bonds are in carbon monoxide?

a) three σ, zero π
b) two σ, one π
c) two σ, two π
d) one σ, two π
e) zero σ, three π

Answer: d
25. What is the maximum number of hybridized orbitals formed by a fluorine atom?

a) 1
b) 2
c) 3
d) 4
e) 6

Answer: d
26.
What is the hybridization of either carbon atom in acetylene, C2H2?

a) sp
b) sp2
c) sp3
d) sp3d
e) sp3d2
Answer: a

27. What is the hybridization of the central atom in a molecule with a square-planar molecular geometry?

a) sp
b) sp2
c) sp3
d) sp3d
e) sp3d2
Answer: e

28. What is the hybridization of each carbon atom in benzene, C6H6? Benzene contains a six-member carbon ring.

a) sp
b) sp2
c) sp3
d) sp3d
e) sp3d2
Answer: b
29. For which of the following molecules does the central carbon atom have sp2 hybridization?

a) Cl2CO
b) CHCl3
c) CS2
d) CH2Cl2
e) HCN
Answer: a
30. For which of the following molecules and ions does the central nitrogen atom have sp3 hybridization?

a) NO2-
b) HNO3
c) NOBr
d) NBr3
e) HNO2
Answer: d
31. For which of the following compounds is it possible for cis and trans isomers to exist?
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a) 1 only
b) 2 only
c) 3 only 
d) 1 and 2   e) 1, 2, and 3

Answer: b
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