
Name___________________________________________                                                   Exam No.______A
60 Fall 2016 Exam 3 Ch 9-11, Experiments 21, 15, 16, 19.  100 points.

Multiple Choice. (20 questions, 3 points each = 60 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 color light is composed of photons having the shortest wavelength?
A) green B) blue C) red D) yellow E) orange

2) Which type of electromagnetic radiation is composed of photons having the smallest energy?
A) x rays
B) microwaves
C) gamma rays
D) IR
E) radio waves

3) Which form of electromagnetic radiation has the highest frequency?
A) Radio Waves
B) Microwaves
C) X-rays
D) Gamma Rays
E) IR

4) Calculate the energy in joules of microwave radiation of wavelength 12.7 centimeters.
A) 1.6 × 10-24 J B) 7.3 × 10-19 J C) 4.9 × 1019 J D) 3.6 × 10-18 J

5) Calculate the wavelength (in nm) of the blue light emitted by a mercury lamp with a frequency of 6.88 ×
1014 Hz.

A) 229 nm B) 436 nm C) 206 nm D) 485 nm E) 675 nm

6) Place the following in order of increasing metallic character.        Rb Cs K Na
A) Cs < Rb < K < Na
B) Na < Rb < Cs < K
C) Na < K < Rb < Cs
D) K < Cs < Rb < Na
E) K < Cs < Na < Rb

7) Which element has the lowest first ionization energy?
A) S B) Cl C) P D) As E) Ra

8) What is the maximum number of electrons in a 3p subshell?
A) 3 B) 5 C) 6 D) 7 E) 10
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9) Which element is diamagnetic?
A) Mn B) Cd C) K D) F E) Ga

10) The Lewis structure for carbon monoxide CO shows:
A) 4 lone pairs and 1 bonding pair. B) 4 lone pairs and 3 bonding pairs.
C) 2 lone pairs and 3 bonding pairs. D) 2 lone pairs and 1 bonding pair.

11) The electronegativity value for Mg is 1.2 and the value for O is 3.5. Based on these values, what type of
bond is expected for a compound formed between Mg and O?

A) ionic B) pure covalent C) polar covalent D) non polar

12) What is the equivalent pressure of 1520 torr in units of atm?
A) 203,000 B) 380. C) 2.00 D) 1520 E) 4.00

13) Automobile tires are typically inflated to about 30 pounds of pressure per square inch. What is the typical
air pressure of a tire in kPa?

A) 2.1 × 102 B) 2.1 × 105 C) 2.0 × 10-3 D) 2.0 E) 4.0

14) Charles's Law is expressed as:
A) V is proportional to 1/P B) P is proportional to V
C) V is proportional to 1/T D) V is proportional to T

15) If the number of moles of gas is halved at constant temperature and volume, the pressure of the gas
A) remains the same. B) is halved.
C) is quadrupled. D) is doubled.

16) The volume of 350. mL of gas at 25°C is decreased to 125 mL at constant pressure. What is the final
temperature of the gas?

A) 70°C B) 8.9°C C) 561°C D) -561°C E) -167°C

17) 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) 7.50 L B) 1.20 L C) 0.833 L D) 5.50 L E) 14.0 L

18) How many molecules of N2 are in a 500.0 mL container at 780 mm Hg and 135°C?
A) 2.79 × 1022 B) 9.23 × 1021 C) 2.65 × 1022 D) 8.76 × 1021

19) At STP how many grams of Mg are required to produce 35 mL of H2 in the reaction shown below?
Mg(s) + 2 HCl(aq) → H2(g) + MgCl2(aq)

A) 0.038 g B) 0.035 g C) 29 g D) 26 g E) 46 g

20) At STP, 52.71 g of a noble gas occupies 14.09 L. What is the identity of the noble gas?
A) Ar B) He C) Ne D) Rn E) Kr
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Problems. (40 points total) 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) Draw the Lewis dot structure for the following, determine the electronic geometry, molecular
geometry, bond angle, and state whether the molecule is polar or non-polar.

a. Draw the Lewis dot structure for NO3- (4 pts)

Electronic geometry _______________________ (1 point)

Molecular geometry _______________________ (1 point)

Bond angle _______________________ (1 point)

Polar or non-polar?   _______________________ (1 point)

b. Draw the Lewis dot structure for SCl2  (4 pts)

Electronic geometry _______________________ (1 point)

Molecular geometry _______________________ (1 point)

Bond angle _______________________ (1 point)

Polar or non-polar?   _______________________ (1 point)

2) For Ag+:
a.  Provide the full electronic configuration.  (2 points)

b.  Use the noble gas notation, draw the orbital diagram (the box/line notation).  (2 points)

c.  Is it paramagnetic or diamagnetic?  (2 point)  ____________________________________
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3) The volume of hydrogen gas by the reaction of aluminum and excess aqueous hydrochloric acid
was collected by water displacement. The recorded barometric pressure was 758.5 mmHg, 0.420 g
of Al was used, the temperature was 40.∘C, and 645 mL of water was collected. The balanced
equation is:

2Al(s)        +       6 HCl(aq)  →        2 AlCl3 (aq)  +         3 H2 (g)

a. Theoretically, how many moles of hydrogen gas was produced?  (3 points)

b. Experimentally, how many moles of hydrogen gas was produced?  (3 points)

c. Determine the experimental error.  (2 points)
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d. During the experiment, the student didn't notice that the gas was leaking through a small tear in
the experimental set up.

i. Would this error increase, decrease, or has no effect on the volume of water being
displaced? (2 pts)

ii. Would the  the experimental moles of hydrogen gas collected increase, decrease, or stays
the same? (2 pts)

iii. In complete sentences, explain. (2 pts)

f. In another trial, the student forgot to correct for the water vapor that was present when she
calculated the experimental moles of gas being produced.

i. Would the experimental mole of hydrogen gas be smaller, larger, or stays the same? (2 pts)

ii. In complete sentences, explain. (2 pts)
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