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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
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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

Specific heat water = 4.184 J/mol K

Hvaporization (H2O) = 2260 J/g

Grossmont College

Periodic Table
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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 doubled
b. is quadrupled
c. is halved

d. remains the same 

______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 of the following compounds has the highest boiling point? 

a. H3C-O-CH3 
b. HOCH2CH2OH 

c. CH3CH2CH2CH3 
d. CH3CH2OH 

______7. Which covalent bond is the most polar? 

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

______8. Which of the following is most likely to have the highest viscosity at 25oC? 

a. C4H10 
b. C6H14 

c. C8H18 
d. C10H22 

______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. (4 points) What is the change in internal energy of a system that gives off 89 J of heat and has 531 J of work done on it?

2. (6 points) A piece of stainless steel (specific heat = 0.50 J/goC) is taken from an oven at 478oC and immersed in 55.0 g of water at 35.4 oC.  5.60 grams of the water evaporate.  What is the mass of the piece of stainless steel?

3. (6 points) A pure substance of known heat of combustion can be used to determine the heat capacity of a bomb calorimeter.  When 1.83 g of sucrose is burned in a particular calorimeter, the temperature rises from 18.64 to 21.88 oC.  What is the heat capacity of the calorimeter?  The heat of combustion of sucrose is –16.5 kJ/g.

4. (6 points) Given the reaction 

3 Fe2O3(s)  +  CO(g)  (  2 Fe3O4(s)  +  CO2(g)  
H = -46 kJ

determine the H for the following reactions

a. 2 Fe2O3(s)  +  2/3 CO(g)  (  4/3 Fe3O4(s)  +  2/3 CO2(g)

b. 6 Fe3O4(s)  +  3 CO2(g)  (  9 Fe2O3(s)  +  3 CO(g)  

5. (6 points) Use the following equation and heats of formation to calculate the heat of formation of ZnS(s)

2 ZnS(s)  +  3 O2(g)  (  2 ZnO(s)  +  2 SO2(g)

H = -878.2 kJ

	substance
	Hfo  (kJ/mol)

	ZnO(s)
	-348.3

	SO2(g)
	-296.8

	SO3(g)
	-395.7


6. (6pts)  The bombardier beetle uses explosive discharge as a defense measure.  The chemical reaction involved is the oxidation of hydroquinone by hydrogen peroxide to produce quinone and water:

C6H4(OH)2(aq)  +  H2O2(aq) (  C6H4O2(aq)  +  2H2O(l)
Calculate ΔH for the reaction from the following data:

C6H4(OH)2(aq)  (  C6H4O2(aq)  +  H2(g)
ΔH = +177.4 kJ

H2(g)   +   O2(g)   (   H2O2(aq)  


ΔH = –191.2 kJ

H2(g)   +   ½ O2(g)   (   H2O(g)


ΔH =  –241.8 kJ

H2O(g)  (    H2O(l)



ΔH =    –43.8 kJ

7. (4 points) For the reaction of an alcohol and a carboxylic acid undergoing a dehydration reaction to form an ester, predict the approximate values of H.  (Think about how we predict heats of reaction when we have no data.)
[image: image7.png]H0
water

H
+

P
o
ester
link
ethyl propanoate

H
ethanol ——=

O,
N 2
bz iz
T g8
I-o—IT a




H ≈ _____________

8. (5pts)  Why do real gases not always behave ideally?  Under what conditions does a real gas behave most ideally?  Why?

9. (7pts)  A particular balloon is designed by a manufacturer to be inflated to a volume of no more than 2.5 L.  If the balloon is filled with 2.0 L of helium, at sea level, is released, and rises to an altitude at which atmospheric pressure is only 500. mm Hg, will the balloon burst?  Assume constant temperature.  Demonstrate your reasoning.
10.  (7pts)  A 25.0 g gas sample at 100. oC and 600. torr contains 50.0 % helium and 50.0 % xenon by mass.  What are the partial pressure of the individual gases?

11. (9pts)  A compound contains only C, H and N.  It is 58.51% C and 7.37 % H by mass.  Helium effuses through a porous frit 3.20 times as fast as the compound does.  Determine the empirical and molecular formulas of this compound.

12. (10 pts)  At elevated temperatures, sodium chlorate decomposes to produce sodium chloride and oxygen gas.  A 0.8765 g sample of impure sodium chlorate was heated until the production of oxygen ceased.  The oxygen gas collected over water occupied 57.2 mL at a temperature of 22 oC and a pressure of 734 torr.  Calculate the mass percent of NaClO3 in the original sample.  ( At  22oC the vapor pressure of water is 19.38 torr.)

Moles O2 collected
Balanced Equation

Mass NaClO3 decomposed
Percent NaClO3
13. (4 pts)  How does each of the following affect the rate of evaporation of a liquid in an open dish?

a. intermolecular forces

b. temperature

14. (6pts)  In each of the following groups of substances, pick the one that has the given property.  Justify your answer.

a. highest surface tension C4H10, C8H18 or C8H17OH. 
b. lowest freezing point:  N2, CO, or CO2
c. highest boiling point: HF, HCl. Or HBr
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 (8 points) Label the triple point, the critical point, the gas, liquid, and solid regions on the phase diagram.

a. Estimate the normal boiling and freezing points.

Boiling point _______________

Freezing point ______________

b. Which phase is more dense, liquid or solid? 
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