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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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C = q/(T 

w=dxF 

E = IR 

(Go = -nFEo
(G = - RTlnK 

E = mc2
Ba(Na)2 = fruit

H(=E(
Amp  = C/sec

(= iMRT

E = h( = hc/(
M1V1 = M2V2

Ptotal = P1 + P2 + P3 + …

E = q + w
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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

c= 2.9979 x 108 m/sec

e = 1.602 x 10-19 C

k = 1.381  x 10-23 J/K

K = oC + 273.16

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 heats

Al
0.902 J/g oK


Cu
0.385 J/g oK


H2O
4.184 J/g oK

Hvaporization (H2O) = 2260 J/g
[image: image2.png]TABLE 7.1  Average Bond Dissociation Energies, D (kJ/mol)*

H—H 436" C—H 410 N—H 390 O—H 460 F—F 159"
H—C 410 C—C 350 N—C 300 O—C 350 Cl—Cl 243"
H—F 570" C—F 450 N—F 270 O—F 180  Br—Br 193"
H—Cl 432* —Cl 330 N—CI 200 (e} 1 151*
H—Br 366" C—Br 270 N—Br 240 O—Br 210 S—F 310
H—1 298" C—I 240 N—1 — O—1 220 S—Cl 250
H—N 390 C—N 300 N—N 240 O—N 200 S—Br 210
H—O 460 C—0O 30 N—O 200 O0—O 180 S—S 225
H—S 340 C—S 260 N—S — 0—s —

Multiple covalent bonds *

C=C 611 C=C 835 C=0 732 O=0 498' N=N 945°
“Bond dissociation energies for diatomic molecules are exact.

“We'l discuss multple covalent bonds in Section 7.5.






Part I – Multiple Choice (30 points)

______1. Suppose you needed to closely monitor small changes in pressure inside a container using an open end manometer. For the best accuracy, the substance in the manometer should  

	a. be mercury
	b. be a solid

	c. have a high melting point
	d. have a high density

	e. have a low density
	


______2. 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. 
e. None of the above’
______3. You are given two flasks of equal volume. One contains H2 at 0oC and 1 atm while the other contains CO2 at 0oC and 2 atm. Which of the following quantities will be the same for both flasks? 

a. average molecular speed 

b. number of molecules present 

c. density 

d. average molecular kinetic energy 
e. both a and d are correct
______4. Which one of the following gases will have the highest rate of effusion? 

	a. NO2
	b. NO3
	c. N2O4
	d. N2O


______5. 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. 
e. Both a and c are true
______6. The nutritional calorie (abbreviated Cal) is equal to 
a. 4.184 J
b. 4.184 cal
c. 1 kcal
d. 1 mcal.
e. 0.050 lbs
______7. The process of forming a bond between two elements

a. depends on each elements heat of formation

b. is generally an endothermic process

c. occurs only under laboratory conditions

d. has a positive heat of reaction

e. has a negative heat of reaction

______8. The values of Hof  for the three states of benzene are approximately -22 kcal/mol, -11 kcal/mol, and 20kcal/mol.  Which is the value for solid benzene? 

a. -22 kcal/mol 

b. 20 kcal/mol 

c. -11 kcal/mol 

d. cannot be determined without additional information 

______9. Which equation represents the reaction whose H, represents the standard enthalpy of formation of CHCl3(l) at 25oC? (i.e., for which  is H = H of of CHCl3) 

a. C(s) + 1/2 H2(g) + 3/2 Cl2(g) ( CHCl3(l) 

b. CHCl3(l) ( C(s) + H(g) + 3 Cl(g) 

c. C(s) + H(g) + 3 Cl(g) ( CHCl3(l) 

d. 2 C(s) + H2(g) + 3 Cl2(g) ( 2 CHCl3(l) 
e. None of the above
______10. The greater the energy of a photon, the 

a. longer the wavelength and the higher the frequency. 

b. longer the wavelength and the lower the frequency. 

c. shorter the wavelength and the lower the frequency. 

d. shorter the wavelength and the higher the frequency. 

e. cannot determine wavelength and frequency without additional information
______11. A quantized variable 

a. can only assume certain values. 

b. consists of photons. 

c. is extremely small. 

d. can be continuously varied. 

e. has units of joules
______12. According to the Heisenberg uncertainty principle, 

a. neither the position nor the momentum of a particle can be measured precisely. 

b. the position of a particle cannot be measured precisely. 

c. the momentum of a particle cannot be measured precisely. 

d. The position and momentum of a particle can only be measured for hydrogen.
e. the position and momentum of a particle can be measured precisely, but not at the same time. 
______13. The number of orbitals in a given subshell, such as the 5d subshell, is determined by the number of possible values of 

	a. l
	b. ml
	c. n

	d. ms
	e. none of the above


______14. What are the possible values of n and ml for an electron in a 5d orbital? 

a. n = 5 and ml = 2 

b. n = 1, 2, 3, 4, or 5 and ml = 2 

c. n = 5 and ml = -2, -1, 0, +1, or +2 

d. n = 1, 2, 3, 4, or 5 and ml = -2, -1, 0, +1, or +2 

e. none of the above

______15. Which of the following is not a valid set of quantum numbers? 

a. n = 3, l = 0, ml = 0, and ms = 1/2 

b. n = 3, l = 2, ml = -1, and ms = 1/2 

c. n = 2, l = 1, ml = -1, and ms = -1/2 

d. n = 2, l = 1, ml = 0, and ms = -1/2 

e. all of the above are valid quantum numbers

Problems (90 points) 
1. (6 points) A sample of argon gas has a volume of 6.54 L and a pressure of 0.834 atm at 25.0oC.  If the pressure increases to 3.82 atm and the temperature decreases to 10.0oC, what is the final volume?

2. (6 points) Hydrogen cyanide is prepared commercially by the reaction below.
4 CH4(g)  +  4 NH3(g)  + 7 O2(g)  (  4 HCN(g)  + 14 H2O(g)

What volume of HCN(g) can be obtained from 20.0 L of CH4(g), 20.0 L NH3(g), and 20.0 L of O2(g)?  The volumes of all gases are measured at the same temperature and pressure.

3. (6 points) It took 5.5 minutes for 1.0 L of helium to effuse through a porous barrier.  How long will it take for 1.0 L of Cl2 gas to effuse under identical conditions?

4.  (12 points) A hydrocarbon composed of 86.0% carbon has a density of 2.58 g/L at a temperature of 25oC and a pressure of 1.50 atm.  Determine the molar mass of the substance, the empirical formula, and the molecular formula.
Molar mass = ______________

Empirical formula ______________________

Molecular formula ______________________

5.  (6 points) when gasoline burns in a car engine, the heat released causes the products CO2 and H2O to expand, ehich pushes the pistons outward.  Excess heat is removed by the car’s cooling system.  If the expanding gases do 482 J of work on the pistons and the system loses 308 J to the surroundings as heat, calculate the change in energy (E) in kcal.

6. (5 points) You hold a gram of copper in one hand and a gram of aluminum in the other.  Each metal was originally at 0oC.  (Both metals are in the shape of a little ball that fits into your hand.)  If they both take up heat at the same rate, which will warm to your body temperature first?  Explain your reasoning.
7.  (8 points)A piece of stainless steel (specific heat = 0.50 J/g K) is taken from an oven at 538oC and immersed in 60.0 g of water at 21.4oC.  If 5.92 grams of water evaporate, what is the mass of the piece of stainless steel?
8.  (6 points) Use the following equation and heats of formation to calculate the Hfo for 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


9. (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

Fe2O3(s)  +  1/3 CO(g)  (  2/3 Fe3O4(s)  +  1/3 CO2(g)

4 Fe3O4(s)  +  2 CO2(g)  (  6 Fe2O3(s)  +  2 CO(g)  

10. (6 points) Determine the energy of the following reaction using bond energies 


[image: image3.wmf]C

O

O

N

H

H

H

C

N

H

H

O

N

H

H

O

H

H

+

+

2


11. (5 points) Explain why photographic film can be handled in a “darkroom” lighted with red light but is ruined if it is exposed to the same intensity of yellow light.
12.  (12 points) The binding energy of electrons to nickel metal is 1.22 x 10-18J.  (This is the energy required to remove one electron from a nickel atom.)  Calculate 

a. The ionization energy of nickel in kJ/mol
b. the longest wavelength of light (in nm) that will eject electrons from nickel metal
c. the frequency required to give these electrons a kinetic energy of 2.5 x 10-19J
d. The wavelength (in nm) of the light in part c
13.  (6 points) Draw the orbital associated with the following quantum numbers.  

a. n=6, l=1
b. n=4, l=2

� EMBED Equation.3  ���








[image: image4.wmf](

)

nRT

nb

V

V

a

n

P

=

-

÷

÷

ø

ö

ç

ç

è

æ

+

4

3

4

2

1

4

3

4

2

1

2

2

_1161368867.unknown

_1224344425.unknown

_1097924189.bin

