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Chemistry 222
Exam 1

Winter 2012
February 2, 2012

Oregon State University
Drs. Nafshun, Ferguson, and Watson

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" note card, a
calculator, and your University ID Card. If you have notes with you, place them in a sealed backpack and place
the backpack OUT OF SIGHT or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your class section number (see below), last name, first
name, middle initial, and student identification number. Leave the test form number blank.

Section 001 (MWF 8am with Dr. Nafshun)
Section 003 (MWF 1pm with Dr. Ferguson)
Section 006 (TR 8am with Dr. Nafshun)

Section 002 (MWF 11am with Dr. Watson)
Section 004 (MWF 3pm with Dr. Ferguson)

This exam consists of 22 multiple-choice questions; each has 5 points attached. The last question (Question 23)
has 2 points attached. When you finish this exam, proceed to the proctor. Submit your completed Scantron
form. You may take your notecard and exam packet with you.
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The Periodic Table of the Elements
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Electron Pair and Molecular Geometries
Number of
Electron Number of Lone Pairs Electron Pair Geometry Molecular Geometry
Groups
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Add notes on notecard (figures, angles, examples...)




Determine the electron geometry and molecular geometry of BrF,".
Br=7
F=4*7
e=1

36 electron system

<s0°(
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51
5 electron groups: 1 lone pair

The electron geometry is trigonal bipyramidal
The molecular geometry is see-saw

The H-O-H bond angle in water is:

<109.5°

A little less than 109.5°

The O-N-O bond angle in the nitrate ion (NO3) is:




4. Consider ethyne, C;H,. Ethyne contains o-bonds and n-bonds

5. Hybridization (sp, sp...), geometry (trigonal planar, tetrahedral...), bond angles of carbon

H H
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6. Polarity... CoHg, I3, CH3F, CO», PC|5, 0O,, NO7, and SFs.



7. Describe the sigma and pi bonds in C,Hj.

H 1s orbital overlapping with C sp® hybridized orbitals

Side by side overlap of C p orbitals



8.

Consider MO (Molecular Orbital Theory). Describe the bonding in O,*
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Magnetism:
diamagnetic /
all electrons are paired /
Bond order:

Types of bonds:

paramagnetic
at least one unpaired electron



9.

A student measures the pressure inside their home to be 750 mm
Hg. What does this mean? Atm?

Vacuum

Column of
mercury

Atmospheric
pressure



10.  Agas at 35.0°C occupies 4.50 L. What will be the volume at -45. 0°C?

PV,
nT n,T,

P is a constant
V is NOT a constant

n is a constant

el

450L = V2
308 K 228K
V2 =3.33L

We must use K



11.

12.

Flask (fixed volume container)

PV, _ PV,
nT n,T,

P is a NOT a constant

V is a constant

n is a constant

|0
1

Discuss the data below.

Relative Number of Particles

=D

B

| | I !
500 1000 1500 2000

Molecular Speed

Gas A has the highest velocity (pms).

Gas A has the lowest molar mass.
Or, if the data is collected from the same gas at varying temperatures, A is the highest temperature.

3RT

Mems = |77 7
s Molar Mass

2500
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13.

14.

What happens when you cool gas? Heat a gas? Double the temperature? Squeeze a balloon to half the

volume?
PlVl _ PZVZ
anl n 2T2

Calculate the density of gases.
g/L
PV=nRT

n is one step away from grams

What is the density (g/L) of F, under standard conditions, 1.00 atm and 273K?

Assume one liter of gas (so the mass can be determined for one liter).

PV =nRT

n=PV/RT = (1.00 atm)(1.00 L)/(0.0821 Leatm/mol*K)(273 K) = 0.0446 moles F;

0.0446 moles SFs [38—9’) =1.7 grams F,
Imole

1.7 grams is the mass of one liter, so:

The density of F, is 1.7 g/L.

12



15.

A student iﬂ . places 1.854 g of a gas into a 1.12-L container at 273 K and measures the pressure to be

0.977 atm. This gas is:

PV=nRT

n=PVIRT

38 g/mol

(A)

(B)

)

16.

(©)
(D)
(E)

A mixture of 0.200 moles of Ar, 0.400 moles of H,, and unknown number of moles of He gases are
placed into a 100.00-L flask. The temperature and pressure of the flask and gases are measured to be
300.3 K and 740 mm Hg. How many moles of helium gas are present?

13



17.

(Review the gallon of gasoline problem in "Gases II" on Latest News)

A student combusts 865.8 grams of pentane, CsHi,. How many liters of CO, (g) are produced at a
pressure of 1.080 atm and a temperature of 306.0 K?

CsH1z (9) + 8 02 (9) 2> 5C02(9) + 6 H20 (9)

12.00 mol 60.00 mol

PV=nRT

V=nRT/P =1395 L

14



18. The van der Waals equation for real gases recognizes that:

PV=nRT

The van der Waals equation for real gases:

: _
(p + ?;,;1) (V —nb) =nRT

"a" accounts for the attractive forces between gas particles (a is low for small, non-polar, gases)
"b" accounts for the actual gas particle size (b is low for small gases)

van der Waals Coefficients

Gas a (Pam® b(L/mol)
Neon 0.0212 | 0.1710
Hydrogen 0.0245 2.661
Carbon dioxide | 0.396 4.269
Water vapor 0.547 3.052

What does the vdW expression acknowledge?

The non-zero volumes of gas particles effectively decrease the amount of "empty space™ between them
The molecular attractions between particles of gas decreases the pressure exerted by the gas

The molar volumes of gases are different

The gas particles have non-zero volumes and interact with each other
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