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Chemistry Formulas and Constants

Kinetic energy = ½ mv2
w = -P(V

Ptotal = P1+P2+P3+…

u = (3RT/MW)½
(G = (H - T(S

PV = nRT

Rate ( (MW)-½
P1=X1*Ptotal  

C = q/(T 

Ptotal = P1 + P2 + P3 + …

M = mol/L 
K = oC + 273.16

m = mol/kg solvent

Xi = moli/ moltotal

[image: image1.wmf]1

2

2

1

MW

MW

Rate

Rate

=



[image: image2.wmf]ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

D

=

ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

D

=

÷

÷

ø

ö

ç

ç

è

æ

ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

D

=

ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

D

=

÷

÷

ø

ö

ç

ç

è

æ

2

1

1

2

2

1

1

2

2

1

1

2

2

1

1

2

303

.

2

 

1

1

303

.

2

P

P

log

 

1

1

P

P

ln

T

T

T

T

R

H

T

T

R

H

T

T

T

T

R

H

T

T

R

H

vap

vap

vap

vap


1 kcal = 4.184 kJ 
NA = 6.02 x 1023 /mol 
R = 0.0821 L atm/mol K = 62.4 L torr/mol K = 8.31 kJ/mol K
Standard Temperature and Pressure = 0oC and 1 atm

760 torr = 760 mm Hg = 1.00 atm = 101 kPa = 14.6 psi = 30 in Hg

Grossmont College
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Lanthanide series

Actinide series

Multiple choice questions

a. For the process of freezing liquid ethanol at a given temperature and pressure, 

b. H is positive and S is negative. 

c. H is positive and S is positive. 

d. H is negative and S is positive. 

e. H is negative and S is negative. 

______2. At a given temperature and pressure, which of the following would be expected to have the greatest molar entropy?  

a. [image: image3.wmf]Br

2(l) 

b. [image: image4.wmf]Br

2(g) 

c. [image: image5.wmf]Br

2(s) 

d. All of these would be expected to have the same molar entropy. 

______3. The following drawing is a representation of a reaction for which Ho = +62 kJ.  This reaction is likely to be

[image: image6.png]



a. spontaneous at low temperatures and non spontaneous at high temperatures
b. nonspontaneous at low temperatures and spontaneous at high temperatures
c. nonspontaneous at all temperatures
d. spontaneous at all temperatures
______4. If the number of moles of gas is doubled at constant temperature and volume, the pressure of the gas 

	a. is quadrupled
	b. is doubled

	c. remains the same
	d. is halved


______5. Some assumptions from the kinetic molecular theory are listed below. Which one is most frequently cited to explain compressibility of a gas? 

a. A gas consists of tiny particles moving in random straight line motion. 

b. The volume of the particles is negligible compared to the volume of the gas. 

c. The average kinetic energy of gas particles is proportional to the Kelvin temperature. 

d. Collisions of gas particles are elastic and total kinetic energy of the gas is constant. 

______6. Which statement about real gases is true? 

a. Forces of attraction and repulsion exist between gas particles at close range. 

b. The mass of the gas particles is zero. 

c. The behavior of real gases can be exactly predicted using the ideal gas law. 

d. The volume of the gas particles is zero. 

______7. Which of the following gases has the highest average speed at 400K? 

	a. UF6
	b. CO2

	c. SF6
	d. N2O4


______8. Which covalent bond is the most polar? 

a. N-F 
b. F-F 
c. C-F 
d. Li-F 

______9. Which of the intermolecular forces is the most important contributor to the high surface tension shown by water? 
a. dipole-dipole forces 
b. ion-dipole forces 

c. hydrogen bonding 
d. dispersion forces 

______10. For a particular compound, which is expected to be the largest in general? 

a. the molar heat of fusion at the normal melting point 

b. the molar heat of vaporization at the normal boiling point 

c. the heat required to raise the temperature of one mole of the liquid 10.0oC 

d. the heat required to raise the temperature of one mole of the gas 10.0oC 

Problems
1. (10 points) An aluminum block with a mass of 73.26 g was immersed in liquid nitrogen to cool it to a temperature of –196.0oC and then dropped into a beaker containing 48.25 g of water with a temperature of 21.2oC.    How many grams of ice are formed?
2. (6 points) Using bond energies calculate the heat of the reaction below:

N2    +    3 H2    (   2 NH3
3.  (25 points) A student sets up an experiment to determine the heat of combustion of an unknown compound.  A 0.605 g sample of naphthalene (C10H8) was burned in a calorimeter.  The temperature of the calorimeter and its contents increased by 2.255oC.  A 1.67 g sample of the unknown compound was burned in the same way in the same calorimeter with a temperature increase of 2.030oC.  (This problem is worth a lot of points, if you get stuck on one part make up a number and use it to work on subsequent parts.  You may check your equation with me.)
a. (3 points) Write the equation for the combustion of C10H8(s) in oxygen gas.  

b. (6 points) Calculate the molar heat of combustion for naphthalene using heats of formation.

c. (4 points) Calculate the amount of heat released by the combustion of the naphthalene sample.
d. (4 points) Calculate the value of the calorimeter constant (Note that there is no water in the calorimeter to worry about!)

e. (4 points) Calculate the amount of heat liberated by the combustion of the unknown sample.

f. (4 points) In another experiment the molar mass of the unknown compound was determined to be 176 g/mol.  Calculate the molar heat of combustion for the substance.
4. (8 points) Both acetylene (C2H2) and ethylene (C2H4) yield ethane (C2H6) on hydrogenation, according to the following reactions:

C2H2(g)  +  2 H2(g)  (  C2H6(g)

H = -311 kJ

C2H4(g)  +  H2(g)  (  C2H6(g)

H = -136 kJ

Calculate H for the formation of ethylene from acetylene and hydrogen, and write the equation for this process.
5. (6 points) It has been estimated that in every cubic kilometer of seawater there are about 6 g of gold in ions.  At current gold prices of about $433/ounce, that would suggest a sizable fortune for anyone clever enough to mine it successfully.  Should you try to exploit this gold mine or not?  Use thermodynamic arguments to make your case.

6. (6 points) Determine the pressure exerted by a column of water that is 12.0 m high in units of mm Hg and atmospheres.  (density of mercury = 13.6 g/ml)
7. (7 points) A vacuum pump exhausts a heavy-walled 1.20-L round-bottomed flask to a pressure of 1.04 x 10-6torr.  How many particles are present if the temperature is 273 K?

8. (6 points) An unknown gas has a density of 8.06 g/L at a pressure of 1.50 atm and 295K.  Calculate the molar mass of the gas.

9. (5 points) 10.0 L of an ideal gas at 75oC exerts a pressure of 0.785 atm.  At what temperature (oC) would the same amount of gas occupy at 0.656 atm?
10. (10 points) A mixture of the gases CO and CH3COCH3 (acetone) is trapped in a 1.0 L flask at 298K.  The pressure in the flask registers 100. torr initially, but the pressure increases to 244. torr after all of the acetone in the flask decomposes according to the reaction below: 
CH3COCH3 (g) (  C2H4(g)  +  CO(g) +  H2(g)

If all substances are present in the gas phase, determine the initial and final pressures of all gases in the mixture.  (Use an IE diagram using pressures.)

	
	Initial Pressure (torr)
	Final Pressure (torr)

	CH3COCH3
	
	

	C2H4
	
	

	CO
	
	

	H2
	
	


11. (6 points) Calculate the rate of effusion of phosphine (PH3) molecules through a small opening if ammonia (NH3) molecules pass through the same opening at a rate of 8.02 ml/sec under the same conditions.  
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