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Exam 1 Review 

 

Exam 1 Thursday 

7:00-8:20pm  

 

 

www.chem.orst.edu 

 

Room Assignments 

Past Exams 

Cover Pages 

 

If you haven't, please form a study group (Groups of three are very effective) 

 

Dr. Richard Nafshun  Office Hours:  T 9:30am, W 9am, R 10am in 239 LPSC 

Dr. Philip Watson  Office Hours:  M 3pm, W 3pm, F 3pm in 147 GILB 

Dr. Morgan Ferguson  Office Hours:  M 2pm, W 2pm, W 4pm in 239 LPSC 

 

Mole-Hole 

 

Notecard (3"x5" handwritten notes on both sides) 

 

Exam 1 and Exam 2 Room Assignments 

Thursday, February 2, 2012 7:00-8:20pm 

Thursday, March 1, 2012 7:00-8:20pm 

Click here to view a campus map 

Last name begins with A - B ...your room is CORD 1109 

Last name begins with C ...your room is COVL 216 

Last name begins with D - F ...your room is DEAR 118 

Last name begins with G - Kh ...your room is GILB 124 

Last name begins with Ki - Mo ...your room is GILB 224 

Last name begins with Mu - Se ...your room is GLFN AUD (Listed as Burt Hall on Campus Map) 

Last name begins with Sh - T ...your room is LPSC 125 

Last name begins with U - Z ...your room is WNGR 151 

 

 

 

 

 

 

 

 

 

 

 

 

http://oregonstate.edu/cw_tools/campusmap/
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Chemistry 222    Winter 2012   Oregon State University 

Exam 1    February 2, 2012  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 002 (MWF 11am with Dr. Watson) 

Section 003 (MWF 1pm with Dr. Ferguson)  Section 004 (MWF 3pm with Dr. Ferguson) 

Section 006 (TR 8am with Dr. Nafshun) 

 

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. 

 

 

 
 

 

PV = nRT 

22
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3
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R = 0.08206 
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


 R = 8.314 
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


2

2

 760 Torr = 1 atm = 760 mm Hg 

K = 273.15 + °C 1 mole = 6.02 x 10
23

 STP = 273 K & 1 atm 
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Electron Pair and Molecular Geometries 
 

Number of 

Electron 

Groups 

Number of Lone Pairs Electron Pair Geometry Molecular Geometry 

2 0 Linear Linear 

3 
0 Trigonal planar Trigonal planar 

1 Trigonal planar Bent 

4 

0 Tetrahedral (Td) Tetrahedral (Td) 

1 Tetrahedral (Td) Trigonal pyramidal 

2 Tetrahedral (Td) Bent 

5 

0 Trigonal bipyramidal Trigonal bipyramidal 

1 Trigonal bipyramidal See-Saw 

2 Trigonal bipyramidal T-Shaped 

3 Trigonal bipyramidal Linear 

6 

0 Octahedral (Oh) Octahedral (Oh) 

1 Octahedral (Oh) Square pyramidal 

2 Octahedral (Oh) Square planar 

 

 

 

Add notes on notecard (figures, angles, examples...) 
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1. Determine the electron geometry and molecular geometry of BrF4
+
. 

 

 Br = 7 

 F = 4*7 

 e
-
=1 

 

 36 electron system 

 

 

 
 5:1 

 

 5 electron groups: 1 lone pair 

 

 The electron geometry is trigonal bipyramidal 

 The molecular geometry is see-saw 

 

 

 

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

 

 
 

 

 A little less than 109.5 

 

 

3. The O-N-O bond angle in the nitrate ion (NO3
-
) is: 
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4. Consider ethyne, C2H2.  Ethyne contains _____________σ-bonds and ____________ -bonds 

 

 

 

 

 

 

 

 

 

 

 

5. Hybridization (sp, sp
2
...), geometry (trigonal planar, tetrahedral...), bond angles of carbon 
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6. Polarity... C2H6, I3
-
, CH3F, CO2, PCl5, O2, NO2

-
, and SF6. 
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7. Describe the sigma and pi bonds in C2H4. 

 

 

 

 

 

 

 

 H 1s orbital overlapping with C sp
2
 hybridized orbitals 

 

 Side by side overlap of C p orbitals 
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8. Consider MO (Molecular Orbital Theory).  Describe the bonding in O2
2-

. 

 

 

 
 

 

 Magnetism: 

 

    diamagnetic      /  paramagnetic 

   all electrons are paired /  at least one unpaired electron 

 

 Bond order: 

 

 

 Types of bonds: 

 

 

 

 

 

 

 

 

 



 9 

9. A student measures the pressure inside their home to be 750 mm 

Hg.  What does this mean?  Atm? 
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10. A gas at 35.0°C occupies 4.50 L.  What will be the volume at -45. 0°C? 

 

 
11

11

Tn

VP
 = 

22

22

Tn

VP
 

 

 P is a constant 

 

 V is NOT a constant 

 

 n is a constant 

 

 
1

1

T

V
 = 

2

2

T

V

 

 (Balloon or other flexible walled container) 
 

 

 4.50 L   =   V2 

 308 K        228K 

 

 V2 = 3.33 L 

 

 We must use K 
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11. Flask (fixed volume container) 

 

 
11

11

Tn

VP
 = 

22

22

Tn

VP
 

 

 P is a NOT a constant 

 

 V is a constant 

 

 n is a constant 

 

 
1

1

T

P
 = 

2

2

T

P
 

 

 

 

12. Discuss the data below.  

 
 Gas A has the highest velocity (μrms). 

 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. 

 

 
MassMolar

RT
rms

3
  
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13. What happens when you cool gas?  Heat a gas?  Double the temperature?  Squeeze a balloon to half the 

 volume? 

 

 
11

11

Tn

VP
 = 

22

22

Tn

VP
 

 

 

 

14. Calculate the density of gases. 

 

 g/L 

 

 PV=nRT 

 

 n is one step away from grams 

 

 What is the density (g/L) of F2 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 L•atm/mol•K)(273 K) = 0.0446 moles F2 

 

 0.0446 moles SF6 








mole

g

1

38
 = 1.7 grams F2 

 

 1.7 grams is the mass of one liter, so: 

 

 The density of F2 is 1.7 g/L. 
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15. A student  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=PV/RT 

 

 38 g/mol 

 

 (A) H2 

 (B) F2 

 (C) Cl2 

 (D) N2 

 (E) O2 

 

 

 

 

 

 

 

 

16. A mixture of 0.200 moles of Ar, 0.400 moles of H2, 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? 
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17. (Review the gallon of gasoline problem in "Gases II" on Latest News) 

 

 

 

  

 A student combusts 865.8 grams of pentane, C5H12.  How many liters of CO2 (g) are produced at a 

pressure of 1.080 atm and a temperature of 306.0 K? 

 

C5H12 (g)        +          8 O2 (g)               5 CO2 (g)        +         6 H2O (g) 

 

 

        12.00 mol       60.00 mol 

 

 

 PV=nRT 

 

 V=nRT/P = 1395 L 
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18. The van der Waals equation for real gases recognizes that: 

 

 

PV=nRT 

 

 

The van der Waals equation for real gases: 

 

 
 

"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 (Pa m
3
) 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 


