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Please read the following before proceeding

1. Materials: Turn off cell phones and wireless PDA devices. You will need a pencil and Scantron

answer form.  Place all other materials on the floor. You may remove the second page of the exam.

2. This exam is multiple choice.  There will be no partial credit.  The exam will be Scantron scored.

On the Scantron card, please make sure that you bubble-in your GTid number.  In the space

provided, write your Name.  Write the exam color in the Subject section.  Write your section

number in the Hour/Date section.  See sample below.

3. Show your Buzz Card when you turn in your completed exam and Scantron card. You must work

alone.  Give or take no assistance from other students. Recall the Georgia Tech Honor Code.

 “I pledge my honor that I have not violated the Honor Code during this examination.”   

Signed___________________________________

Sample
Use Pencil Only

A1 Hsiao
A2 Arnstein
A3 Phillips
A4 McGrier
B1 Hsiao
B2 Arnstein
B3 Phillips
B4 McGrier
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Pressure
1 Pa = 1 kg m-1 s-2 = 1 N m-2

1 atm = 101,325 Pa = standard pressure
1 bar = 100,000 Pa = 0.986923 atm
1 torr = (101,325 /760) Pa = (1/760) atm
1 mm Hg at 0°C = (101,325/760) Pa = (1/760) atm
1 psi = 1 lbf in-2 = 6897.757 Pa = (1/14.69595) atm

STP
Standard pressure = 1 atm
Standard temperature = 0°C = 273.15°K

Universal Gas Constant
R = 8.31447 J mol-1 K-1 = 0.0820574 L atm mol-1 K-1
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1. On the Scantron card, I have bubbled-in my GTid number.  I have written my full name. I have written the exam color
in the subject section. I have written my section number in the Hour/Date section.
a. True (correct answer)
b. False (incorrect answer).
You will not receive credit for this problem if you have not followed all the instructions on the first page.
Answer: a

2. A pure sample of an iron oxide weighing 15 g is heated in a stream of H2(g) until it is completely converted to pure iron. If
the iron produced has a mass of 10 g, the percentage by mass of oxygen in the original oxide must have been
a. 14%
b. 33%
c. 67%
d. 86%
e. none of these
Answer: b

3. Analysis of a sample of magnesium oxide shows that it contains 2.3 g of magnesium and 1.5 g of oxygen. If a second
sample of the same oxide contains 6.9 g of magnesium, how much oxygen does it contain?
a. 0.45 g
b. 0.51 g
c. 4.5 g
d. 5.1 g
e. none of these
Answer: c

4. An unknown mass of element A reacts completely with 1.8 g of element B and 3.6 g of element C to produce 7.1 g of a
compound containing A, B, and C. What additional information is required in order to calculate the unknown mass of A?
a. a balanced equation for the reaction
b. the molar masses of A and B
c. the molar mass of C
d. all of the above are required
e. none of the above is required
Answer: e

5. The ratio of the number of oxygen atoms to the number of silicon atoms in Si2O2(OH)2 is
a. 1:1
b. 2:1
c. 3:1
d. 1:2
e. none of these
Answer: b

6. A chemist requires 0.01 mol of  some liquid for a reaction. If the density of the liquid is 2 g cm–3, and the molecular weight
is 100 g mol-1, what volume of the liquid should she use for the reaction?
a.  0.5 cm3

b.  0.05 cm3

c.  1.0 cm3

d.  10 cm3

e.   none of these
Answer: a



Chem. 1310 Fall 2005 Exam 1-white

Name ___________________________________ Section Number ___________________

Page 4 of 6

7. Consider the unbalanced chemical equation,

Al(OH)3     +     H2CO3     ->     Al2(CO3)3     +     H2O.

When the reaction is balanced with smallest integer stoichiometric coefficients, the coefficient for H2CO3 is

a.  1
b.  2
c.  3
d.  5
e.  none of these
Answer: c

8. Zinc sulfide (ZnS) reacts with oxygen to form zinc oxide (ZnO) and gaseous sulfur dioxide (SO2). What mass of SO2 is
produced by the complete conversion of 9.7 g of ZnS to ZnO?
a.  3.3 g
b.  5.0 g
c.  8.5 g
d.  10 g
e.  none of these
Answer: e

9. When aqueous solutions of MgCl2 and NaOH are mixed, a salt precipitates, in accord with the reaction (unbalanced),

MgCl2(aq)     +      NaOH(aq)     ->     Mg(OH)2(?)    +      NaCl(?)

The (?) indicates unknown phase (s, l, aq or g). How much salt precipitates when 100 mL of a 0.30 M solution of MgCl2 is
mixed with 100 mL of 0.20 M NaOH?
a.  0.50 g
b.  0.58 g
c.  1.74 g
d.  1.2 g
e.  none of these
Answer: b

10. In comparison with core electrons the valence electrons of an atom determine most of its chemistry, because the valence
electrons are
a. more negatively charged  due to their distance from the center.
b. more shielded from the effects of approaching atoms.
c. more strongly affected when other atoms approach.
d. All of these are correct.
e. None of these is correct.
Answer: c

11. The positive charge on the nucleus of a neutral atom is equal in magnitude to the
a. atomic mass.
b. total charge of the electrons in the atom.
c. mass number.
d. all of these.
e. none of these.
Answer: b
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12. In which of the following atoms is the number of valence electrons equal to three?
a. Ge
b. Sn
c. Pb
d. all of these
e. none of these
Answer: e

13. Which of these Lewis dot structures is incorrect?

a. Structures A and B
b. Structure C and D
c. Structure E
d. all of these
e. none of these
Answer e

14. The oxidation number of the bromine atom in Ca(BrO3)2 is
a. –1
b. +1
c. +3
d. +5
e. none of these
Answer: d

15. If a solution containing 4.0 g of NaOH is exactly neutralized by 100 mL of an aqueous HCl solution, the molarity of the
HCl solution must have been
a. 0.010 M
b. 0.10 M
c. 1.0 M
d. 10 M
e. none of these
Answer: c

16. Under conditions of fixed temperature and amount of gas, Boyle's law requires that
a.  P1V1 = P2V2

b.  PV = constant
c.   P1/P2  = V2/V1
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d.  all of these
e.  none of these
Answer: d

17. There are how many 3p orbitals in a given atom?
a.  1
b.  3
c.  5
d.  10
e.  none of these
Answer: b

18. There are how many 4d orbitals in a given atom?
a.  1
b.  3
c.  5
d.  10
e.  none of these
Answer: c

19. The element with the electron configuration 1s22s22p63s23p64s2 is
a.  Sr
b.  Be
c.  Cl
d.  K
e.  none of these
Answer: e

20. A single 4s orbital can hold how many electrons?
a. 1
b. 2
c. 6
d. 10
e.  none of these
Answer: b


