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CHEMISTRY 1211


Spring 2006  






EXAM #4
This exam is thirteen questions long.  Please read through all of the questions first and ask about anything you do not understand. You will have one hour 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. 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 SENT TO THE JUDICARY BOARD FOR REVIEW.

The exam is worth 100 points. Each question is labeled with its exact point value. Be sure to answer all of the questions on the exam.

Good Luck! 

GIVEN INFORMATION

Water Vapor Pressure

20ºC     17.5 mm Hg


25ºC 
23.80 mmHg

30ºC
31.82 mm Hg




Equations






c=((  

E = h (


STP = 1 atm and 273 K



(=h/mv





Plank’s Constant

Speed of light





h = 6.626x10-34 J s

c = 2.998 x108 m/s

Ideal Gas Law Constant



Rydberg Constant

R = 0.0821 L atm / mol K



R = 1.097x107 m-1
Conversion Factors




Rydberg Equation

1 atm  =  760 torr  =  760 mmHg
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1 J = 1 kg m2/ s2



1.) (32 points) For each of the structures below, draw the Lewis Dot Structure, give the electronic and molecular geometry and state the hybridization.

	
	Lewis Dot Structure
	Electronic Geometry
	Molecular Geometry
	Hybridization

	SiCl4
	
	
	
	

	ClO3 -
	
	
	
	

	SF4
	
	
	
	

	PBr5
	
	
	
	


2.) (3 points)  Arrange the following in terms of increasing dipole moment.

HBr
HF
HI
H2
HCl

3.) (8 points) Label the bond angle for the geometry of the central atom indicated and state the total number of sigma and pi bonds in the molecule.  (Be sure to include all of the bonds in the molecule.)
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4.) (7 points) The reaction below is used to produce methanol:

CO(g)  +  2H2 (g)  ( CH3OH (l)

ΔHrxn = -128 kJ 
Calculate the C-H bond energy given the following data:

Bond 

Energy (kJ/mole)

C≡O 

1072

H-H

 436

C-O

358

O-H

463

5.) (4 points) Of the following, ____________ is a characteristic of gases.

a. There are relatively large distances between molecules

b. Gases are highly compressible.

c. A gas expands spontaneously to fill its container.

d. Gases form homogeneous mixtures regardless of the non-reacting gas components.

e. All of these

6.) (4 points) An ideal gas differs from a real gas in that the molecules of an ideal gas _____________.

a. Have no attraction for one another
b. Have a large molecular volume
c. Have a molecular weight of zero
d. Have no kinetic energy
7.) (4 points) The Kinetic Molecular Theory predicts that pressure rises as the temperature of a gas increases because _________________________.

a. The average kinetic energy of the gas molecules decreases

b. The gas molecules collide more frequently with the wall

c. The gas molecules collide less frequently with the wall

d. The gas molecules collide more energetically with the wall

e. Both the gas molecules collide more frequently with the wall and the gas molecules collide more energetically with the wall 

8.) (10 points) Identify the transition metal if 0.010 g of Metal X reacts with acid to yield 4.52 mL of hydrogen gas collected over water at atmospheric pressure and 25ºC.  


X (s) +  2HCl (aq)   (   XCl2 (aq) +  H2 (g)

a. Fe

b. Cu

c. Mn

d. Zn

e. Al

9.) (8 points) Assume that 25 g of dry ice (solid CO2) is placed into an evacuated 2.0 L closed tank. What is the pressure in the tank in atmospheres at 27.0º C after all the solid has vaporized?

10.) (8 points) When 0.600 L of Ar at 1.20 atm and 227 ºC is mixed with 0.200 L of O2 at 501 torr and 127 ºC in a 400 mL flask at 27 ºC, what is the pressure in the flask?

11.) (4 points) Of the following gases, __________________ has a density of 2.104 g/L at 303 K and 1.31 atm. 
a.) He
b.) Ne

c.) Ar

d.) Kr

e.) Xe

12.) (4 points) A balloon filled with Chlorine gas has a small leak. Another balloon filled with Helium gas has an identical leak. How much faster will the helium balloon deflate? 

13.) (4 points total, two points each)  A sample of Oxygen gas is at 60ºC and 10 atm. Would you expect the gas to behave more or less ideally if

a. The pressure were reduced to 1 atm?

b. The temperature were reduced to -50ºC? 
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