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CHEMISTRY 1211
Fall 2007
EXAM #4 
This exam is 9 pages long.  Please read through all of the questions first and ask about anything you do not understand. You will have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period.  No late exams will be accepted!

You are allowed to use a calculator. The exam is 23 questions long and worth a total of 100 points, each question is worth 4.35 points.  Be sure to record all answers on the Scantron sheet.
Included in this exam is a periodic table, which should be stapled to the back of the exam.

CHEATING IS NOT ALLOWED. ANYONE CAUGHT CHEATING WILL BE TURNED OVER TO JUDICIAL AFFAIRS.

Good Luck! 

GIVEN INFORMATION

Water Vapor Pressure


25ºC 
23.80 mmHg

30ºC
31.82 mm Hg




Equations






c=((  

E = h (


STP = 1 atm and 273 K





Plank’s Constant

Speed of light





h = 6.626x10-34 J s

c = 2.998 x108 m/s

Ideal Gas Law Constant



PV=nRT

R = 0.0821 L atm / mol K



d=P(MM)/RT

Conversion Factors






1 atm  =  760 torr  =  760 mmHg


K= °C + 273


1 J = 1 kg m2/ s2

1.) Below are some elements with their number of valence electrons. Which is incorrect?
a.) Be - 2
b.) Br - 5
c.) Li - 1
d.) Al - 3
e.) C - 4
2.) The Lewis dot formula for Br2 shows

a.) A single covalent bond

b.) A double covalent bond

c.) A triple covalent bond

d.) A single ionic bond

e.) A total of 8 x 2=16 electrons
3.) Draw the Lewis dot formula for CO2. The number of unshared pairs of electrons in the outer shell of the central atom is _____________.
a.) one
b.) two
c.) three
d.) four
e.) zero
4.) Which of the following Lewis dot structures is incorrect?
a.) C2H4
b.) ClO3-
c.) AsCl3
d.) PH4+
e.) N2
5.) The number of unshared pairs of electrons in the outer shell of oxygen in Cl2O is __________. 
a.) one
b.) two
c.) three
d.) four
e.) zero

6.) How many resonance structures does the nitrate ion, NO3- have?
a.) 1
b.) 2
c.) 3
d.) 4
e.) 0

7.) Assign a formal charge to each atom in PH4+.
a.) P = 0, H = +1
b.) P = +1, H = 0
c.) P = 0, H = 0
d.) P = +4, H = -1
e.) P = 0, H = +1/4
8.) Which molecule would have the strongest dipole moment?
a.) HBr
b.) HF
c.) HI
d.) HCl
e.) H2
9.) Choose the species that is incorrectly matched with the electronic geometry about the central atom.

Molecule

Electronic Geometry
a.) CCl4

tetrahedral
b.) BeCl2

linear
c.) H2O

tetrahedral
d.) PH3

tetrahedral
e.) SO2

trigonal pyramidal
10.) Which molecule is incorrectly matched with the molecular geometry. 

Molecule

Molecular Geometry
a.) CCl4

tetrahedral
b.) BeCl2

linear
c.) H2O

bent


d.) PH3

trigonal pyramidal
e.) SO2

linear
11.) Which one of the following molecules has a central atom that is not sp3 hybridized?
a.) CCl4



b.) CHCl3

c.) H2O

d.) PH3

e.) SF4 

12.) Which species is incorrectly matched with the hybridization at the central atom? 


[image: image1.emf]
 
Molecule
Hybridization




a.) SO2

sp2
b.) CCl4

sp3
c.) PF5

sp3d2
d.) H2O

sp3
e.) BeCl2

sp
13) Which species is incorrectly matched with bond angles?

Molecule
Bond Angle
a.) CCl4

109(
b.) BeCl2

slightly less than 109(
c.) SF6

90( and 180(
d.) PF5

90(, 120( and 180(
e.) BF3

120(
14) Which response includes all of the polar molecules listed and no nonpolar molecules?


BF3, PF5, PH3, H2O
a.) BF3, PF5
b.) PF5, PH3, H2O
c.) PH3, H2O
d.) BF3, H2O
e.) BF3, PH3
15.) The volume of a sample of gas is 405 mL at 10.0 atm and 467K. What volume will it occupy at 4.29 atm and the same temperature?  
a.) 17.4 L

b.) 189 mL

c.) 174 mL

d.) 1047 mL

e.) 944 mL
16.) A sample of a gas occupies 460 mL at 70.0(C and 1.00 atm. At what temperature would the gas occupy 650 mL at the same pressure? 
a.) 154(C
b.) -30.0(C

c.) 212(C

d.) 101(C

e.) 188(C

17.) What is the molecular weight of a gas if 5.00 grams of it occupies 2200 mL at STP?
a.) 50.9 g/mol
b.) 42.6 g/mol

c.) 59.6 g/mol

d.) 63.4 g/mol
e.) 68.0 g/mol
18.) What is the volume occupies by 10.0 grams of NH3 at 500(C and 1140 torr?
a.) 14.9L
b.) 16.1 L
c.) 24.9 L
d.) 32.7 L
e.) 46.2 L
19.) A gaseous compound is 30.4% nitrogen and 69.6% oxygen by mass. A 6.06 gram sample of the gas occupies a volume of 1.00 liter and exerts a pressure of 1.26 atm at -40.0 (C. What is its molecular formula?
a.) NO
b.) NO2
c.) N3O6
d.) N2O4
e.) N2O5
20.) What volume of O2 would be required to react with excess SO2 at STP to produce 0.500 mole of SO3?


2SO2 (g)  + O2 (g)  ( 2SO3 (g)

a.) 44.8 L

b.) 22.4 L

c.) 33.6 L

d.) 5.60 L

e.) 11.2 L

21.) At the same __________________, the molecules of all samples of ideal gases have the same average kinetic energy.

a.) volume

b.) pressure

c.) mass

d.) density

e.) temperature

22.) A mixture of 0.75 moles of H2 (g) and 0.75 moles N2 (g) is introduced into a 15.0 Liter container having a pinhole leak at 30(C. After a period of time which of the following is true?

a.) The partial pressure of H2 exceeds that of N2 in the container.

b.) The partial pressure of N2 exceeds that of H2 in the container.

c.) The partial pressures of the two gases remain the equal.

d.) The partial pressures of both gases increase above their initial values.

e.) The partial pressures of the two gases remain unchanged.

23.) Which one of the responses includes all of the following statements that are correct and no incorrect statements?

I.) Helium has smaller van der Waals constants than ammonia

II.) The van der Waals constant “a” corrects for the attractive forces between molecules.

III.) The van der Waals constant “b” corrects for the volume occupied by the molecules of a gas.

IV.) Deviations from ideality are greater at low temperatures and high pressures than at high temperatures and low pressures.

a.) I and II

b.) II and III

c.) III and IV

d.) I, III and IV

e.) I, II, III and IV
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