
Name_______________________________________________________________           Exam No.______F

CHEM 60 Spring 2016 Exam 3 Ch 9-12, 100 points total.

Multiple Choice. (25 questions, 3 points each = 75 points total)
Mark the letter on the scantron form corresponding to the one best answer for each question or problem.  Be
sure to write your name on your scantron and align the question number with the answer bubble.  No partial
credit will be given.  You may use any space within the multiple choice section as your scratch paper, if you
need extra scratch paper, use the back of the page.

1) Which of following statements are consistent with the Kinetic Molecular Theory?
A) Gases are compressible because the volume taken up by the gas is almost entirely open space.
B) Gases have a low density because there is so much empty space between the particles.
C) Gas particles collide with each other and surfaces without losing any energy.
D) Gases assume the shape and volume of their container because they are in constant, straight-line

motion.
E) All of the above statements are consistent with the Kinetic Molecular Theory.

2) Place the following elements in order of increasing atomic radius. P, Ba, Cl
A) Cl < P < Ba B) P < Cl < Ba C) Cl < Ba < P D) Ba < Cl < P E) Ba < P < Cl

3) Place the following in order of increasing ionization energy. N, F, As
A) F < N < As B) N < As < F C) F < As < N D) As < F < N E) As < N < F

4) Which of the following diatomic elements would have a mass of 19.08 grams stored in a 3.82 L container at
3,632 mm Hg  and 100°C? (R= 0.0821 L atm/ mol K)

A) O2
B) Br2
C) H2
D) F2
E) not enough information.

5) Charles's Law is expressed as:

A) V is proportional to 1
P

B) V is proportional to T
C) P is proportional to V

D) V is proportional to 1
T

E) none of the above
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6) What happens to the volume of a gas when you double the number of moles of gas while keeping the
temperature and pressure constant?

A) The volume decreases, but more information is needed.
B) The volume doubles.
C) The volume is halved.
D) The volume increases, but more information is needed.
E) none of the above

7) What is the initial temperature of a gas if the volume changed from 1.00 L to 1.10 L and the final
temperature was determined to be 255.0°C?

A) 207°C B) 480°C C) 232°C D) -41°C E) -200 °C

8) Hydrogen gas produced in the laboratory by the reaction of zinc and hydrochloric acid was collected over
water at 25°C. The barometric pressure at the time was 742.5 mm Hg. What is the pressure of dry hydrogen
gas?

A) 766.3 mm Hg
B) 742.5 mm Hg
C) 760.0 mm Hg
D) 718.7 mm Hg
E) 760.0 mm Hg

9) Define fusion.
A) The phase transition from liquid to solid.
B) The phase transition from gas to liquid.
C) The phase transition from solid to gas.
D) The phase transition from solid to liquid.
E) The phase transition from gas to solid.

Two electromagnetic waves are represented below.

10) Wave (a) has the
A) longer wavelength and lower energy and higher energy than wave (b).
B) longer wavelength and higher energy than wave (b).
C) shorter wavelength and lower energy and higher energy than wave (b).
D) shorter wavelength and higher energy and higher energy than wave (b).
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11) Calculate the frequency of the green light emitted by a hydrogen atom with a wavelength of 486.1 nm.
A) 1.62 × 1014 s-1
B) 6.86 × 1014 s-1
C) 1.46 × 1014 s-1
D) 4.33 × 1014 s-1
E) 6.17 × 1014 s-1

12)  ________ are used to image bones and internal organs.
A) Microwaves
B) Ultraviolet light
C) Radio waves
D) Gamma rays
E) X-rays

13) Identify the color of a flame test for barium.
A) orange B) violet C) green D) red E) blue

14) How many sublevels (subshells) are contained in the second shell (n = 2) of a given atom?
A) 4 B) 3 C) 1 D) 9 E) 2

15) The ________ subshell contains only one orbital.
A) 4s B) 3d C) 1p D) 6f E) 5d

16) There are ________ orbitals in the second shell.
A) 1 B) 2 C) 4 D) 8 E) 9

17) When KCl dissolves in water
A) the Cl- ions are attracted to dissolved K+ ions.
B) the K+ ions are attracted to the partially negative oxygen atoms of the water molecule.
C) the Cl- ions are attracted to the partially negative oxygen atoms of the water molecule.
D) the K+ ions are attracted to the partially positive hydrogen atoms of the water molecule.
E) the K+ ions are attracted to Cl- ions on the KCl crystal.

18) Divers often inflate heavy duty balloons attached to salvage items on the sea floor. If a balloon is filled to a
volume of 3.00 L at a pressure of 2.50 atm, what is the volume of the balloon when it reaches the surface?

A) 0.833 L
B) 5.50 L
C) 7.50 L
D) 1.20 L
E) none of the above
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19) The rate of vaporization of a liquid can be increased by:
1.  increasing the surface area
2.  increasing the temperature
3.  increasing the strength of the intermolecular forces

A) 1 only
B) 2 only
C) 3 only
D) 1 and 2 only
E) 2 and 3 only

20) Which state of matter has a low density and an indefinite volume?
A) gases
B) solids
C) liquids
D) both solids and liquids
E) none of the above

21) How many kJ of heat are needed to completely melt 30.6 g of H2O, given that the water is at its melting
point?

A) 3.54 B) 10.2 C) 30.6 D) 63.7 E) 15.0

22) What is the strongest type of intermolecular force present in CHF3?
A) hydrogen bonding
B) ion-dipole
C) dispersion
D) dipole-dipole
E) hydrogen bonding and dipole-dipole

23) Place the following substances in order of decreasing boiling point.     N2 O2       H2
A) N2  >  O2 >  H2
B) O2  > H2 >  N2
C) O2  > N2 >  H2
D)  H2 > N2 >  O2
E) N2  > H2 >  O2

24) How much energy is required to heat 36.0 g H2O from a liquid at 65°C to a gas at 115°C?
A) 99.7 kJ B) 87.7 kJ C) 52.7 kJ D) 10.9 kJ E) 63.5 kJ
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A balloon is filled with helium gas.  Select the letter of the balloon diagram that corresponds to the given change
in conditions.

GR:FullMast:AH2661553
25) The balloon is put into a chamber whose pressure is less than the atmospheric pressure and at atmospheric

temperature.
A) A B) B C) C D) A and B E) B and C

In the space provided below each problem, show a neat, complete, and logical method for solving the problem.
You must show the appropriate unit on each number throughout the set-up. Place your answer in the space
provided with the correct number of significant figures and units wherever necessary.  Use the back of
these pages if you run out of room or if you need more paper.

1) Determine the total volume of all gases (in L, at STP) formed when 150.0 mL of TNT
(C3H5(NO3)3, d = 1.65 g/mL, molar mass = 227.10 g/mol) reacts according to the following
balanced reaction.  (5 points)

4 C3H5(NO3)3(l) → 6 N2(g) + O2(g) + 12 CO2(g) + 10 H2O(g)

Answer:________________________________
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2) For Zr2+:
a.  Provide the full electronic configuration for Zr2+.  (2 points)

b.  Using the noble gas notation, draw the molecular diagram for Zr2+.  (2 points)

c.  Is Zr2+ paramagnetic or diamagnetic?  (2 point)  ____________________________________

3) Draw the Lewis dot structure for the following, determine the electronic geometry, molecular
geometry, and bond angle.  State whether the molecule is polar or non-polar and identify which
intermolecular force(s) is/are present.

a. Draw the Lewis dot structure for SO32- (sulfur and oxygen). (2 points)

Electronic geometry _______________________ (1 point)

Molecular geometry _______________________ (1 point)

Bond angle _______________________ (1 point)

Polar or non-polar?   _______________________ (1 point)

Intermolecular force(s) present (1 point)

___________________________________________________

b.  Draw the Lewis dot structure for OBr2 (oxygen and bromine).  (2 points)

Electronic geometry _______________________ (1 point)

Molecular geometry _______________________ (1 point)

Bond angle _______________________ (1 point)

Polar or non-polar?   _______________________ (1 point)

Intermolecular force(s) present(1 point)

___________________________________________________
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