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Georgia Institute of Technology
CHEM 1310: Exam I

23 September 2009

1. Determine the molecular formula of a compound that has a molecular weight of
183 g/mol and an empirical formula of C,H0,.

A) CH;0;
B) CsH,504
C) C,H,0,
D) C,H;0,
E) CSHZOOS
Answer: B

2. How many atoms of oxygen are contained in 47.6 grams of Al,(CO,),? The molecular
weight of AL(CO,); is 234 g/mol.

A) 1.23 x 10* oxygen atoms

B) 2.96 x 10* oxygen atoms

C) 1.10 x 10** oxygen atoms

D) 3.19 x 10* oxygen atoms

E) 2.87 x 10* oxygen atoms
Answer: C

3. Identify the limiting reagent (LR) and the mass (in grams) of nitrogen that can form
from 50.0 g N,O, and 45.0 grams of N,H,. The molecular weight of N,O, is
92.0 g/mol and the molecular weight of N,H, is 32.1 g/mol. The overall reaction is:

N,O, () +2N,H, (1) > 3N, (g) + 4 H,0 (g)

A) LR =N,0,, 105 g N,

B) LR=N,H,,590 ¢gN,

C) LR=N,H,,133¢gN,

D) LR =N,0,,45.7 g N,

E) NoLR,450¢gN,
Answer: D
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4. How many liters of a 0.0555 M KCl solution contain 0.163 moles of KC1?

A) 1.12L

B) 337L

C) 898 L

D) 148 L

E) 295L
Answer: E

5. Identify the spectator ion(s) in the following molecular equation:
KBr (aq) + AgNO, (aq) = AgBr (s) + KNO; (aq)

A) K" and NO;
B) K" and Br
C) Ag'and NOy
D) Ag" and Br

E) NOj only

Answer: A

6. Which of the following solutions will have the highest concentration of chloride
ions?

A) 0.10 M Mg(Cl,

B) 0.10 M AICI,

C) 0.05 M CaCl,

D) 0.10 M NaCl

E) All of these solutions have the same concentration of chloride ions.
Answer: B

7. Which of the following is a precipitation reaction?

A) 2 Lil (aq) + Hg,(NO,), (aq) = Hg,l, (s) + LiNO; (aq)
B) HCI (aq) + KOH (aq) = KCl (aq) + H,O (1)
C) NaCl (aq) + Lil (aq) = Nal (aq) + LiCl (aq)
D) Zn (s) + 2 AgNO;, (aq) =2 2 Ag (s) + Zn(NO,), (aq)
E) NaCl (s) + H,O (1) 2 Na* (aq) + CI (aq)

Answer: A
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8.  What is the oxidation state of “P” in PO,” ?

A) +6
B) -3
00
D) +3
E) +2
Answer: D

9. Which of the following electronic transitions of a hydrogen atom would yield the
longest wavelength of light as a result of atomic emission?

A)n=4ton=2

B) n=3ton=4

C) n=3ton=1

D)n=1ton=2

E) n=5ton=4
Answer: E

10.  Three quantum numbers specify an orbital. Which of the following is a plausible set
of quantum numbers for an atomic orbital?

n 1 m,
A) 3 1 -2
B) 4 4 0
@) 3 2 +3
D) 4 0 -1
E) 5 3 -3
Answer: E
11. How many orbitals are contained in the third shell (n = 3) of a given atom?
A) 18
B) 9
O 3
D) 5
E) 7
Answer: B
12.  Choose the orbital diagram below that best represents the lowest energy state (ground

state) of a phosphorus atom. Assume ground state configuration with the 1s, 2s, and
2p subshells being completely filled.
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Answer: E
13.  Chlorine, bromine, and other halogen atoms have ___ valence electrons.

A) 6
B) 4
O 5
D) 7
E) 2
Answer: D

14.  Place the following in order of increasing ionic radius:
Br Na®* Rb’
Smallest to Largest

Dr. Williams Exam 1 Version A



A) Rb"<Br <Na*

B) Br <Na'<Rb"

C) Na"<Rb"<Br

D) Br <Rb*<Na"

E) Rb*<Na"<Br
Answer: C

15. Which of the following processes is the first ionization of oxygen?

A) O(@2>0"(g)+¢

B) O"(g)+e >0 (g2

C) 0,(g)+2¢ 220 (g

D) O,(g) 220" (g) +2¢

E) O (9)+e > 0" (g
Answer: A

16.  Using periodic trends, place the following bonds in order of increasing ionic
character.

Si—-P Si—-Cl Si—-S

Smallest to Greatest
A) Si-P < Si-S < Si-Cl
B) Si-Cl < Si-S < Si-P
C) Si-Cl < Si-P < Si-S
D) Si-S < Si-Cl < Si-P
E) Si-P < Si-Cl < Si-S

Answer: A

17.  Which of the following demonstrate resonance.
I. OCr
II. NOy
III. BF,
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IV.C,H,

A) Tand II

B) I only

C) Il and II1

D) III and IV

E) I,II, 111, and IV
Answer: B

18.  What is the formal charge on the nitrogen atom for the structure below?

A) -2
B) -1
00
D) +1
E) +2
Answer: B

e

19. Which of the following statements about water is false?
A) It has a high boiling point
B) It density increases when it freezes
C) It has a high surface tension
D) It dissolves many salts and polar molecules.
E) It has high heat capacity

Answer: B
20.  Given the following values for periodic trends, answer the following question.
IE (kJ/mol) EA (kJ/mol) EN (Pauling Units)
Atom x 1750 -350 40
Atom y 1400 -140 35
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Atom z 500 -55 10
KEY: IE =Ionization Energy

EA = Electron Affinity

EN = Electronegativity

Which combination or combinations listed below will yield an IONIC bond?

l. Atom x and Atom y II.  Atomy and Atom z
I. Atom x and Atom z IV.  Atom x and Atom x
A) I

B) ITand IT

@) IT and III

D) 1A
E) Iand IV
Answer: C

21. Identify your exam version—look at the bottom of this page. (0 points but an answer is
required)

A) Version A
B) Version B
C) Version C
D) Version D
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