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	Element
	Atomic mass
	Element
	Atomic mass
	Element
	Atomic mass

	N
	14.01
	K
	39.10
	H
	1.01

	O
	16.00
	Mn
	54.94
	S
	32.07


(4 points)  Ammonium nitrate, NH4NO3 is a solid that decomposes into N2O(g) and H2O(g) at 250°C. A sample of NH4NO3(s) is decomposed and the total pressure of the gases at 250°C in a 3.0L vessel is 2.182006 bar. R = 0.08314 L bar K-1mol-1 
How many moles of N2O(g) are in the vessel?
What was the initial mass of NH4NO3? 
Balanced decomposition reaction:	NH4NO3(s) → N2O(g) +  2H2O(g)
Mole fractions are 1/3 and 2/3
The total P = P(N2O) + P(H2O) and using Dalton’s law, 
P(N2O) = 1/3Ptotal   or  P(H2O) = 2/3Ptotal 		P(H2O)= 2P(N2O)

Moles N2O = 1/3 x Ptot x V/(RT) = 2.182006bar x 1/3 x 3.0L/(0.08314 x 523) =  0.050moles N2O

Again using the stoichiometry: moles NH4NO3 = 0.050 moles N2O x 1mole NH4NO3/mole N2O = 
0.050 moles NH4NO3
0.050 moles NH4NO3 x 80.04 g/mol = 4.002g  NH4NO3
(2 points) Permanganate, MnO4- is an oxidizing agent in acid solution and can be found as the water soluble ionic compound K(MnO4).  If 6.76g of KMnO4 was dissolved in 100mL of water, what is the concentration of permanganate? 
KMnO4 158.03g/mole, so 6.76 g x1mole/158.03g = 0.042777 moles KMnO4
0.042777moles/0.100L = 0.42777M

(6 points) Balance the following net ionic reaction that is done in aqueous acid solution:
S2O32- +  MnO4- → SO42- + Mn2+
S2O32- + 5H2O → 2SO42- + 10H+ + 8e- 	mult by 5
MnO4−+8H+ 5e- ⟶ Mn+2+4H2O	Mult by 8 and add
5S2O32- +  8MnO4- + 14H+ → 10SO42- + 8Mn2+ + 7H2O
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(4 points)  Ammonium nitrate, NH4NO3 is a solid that decomposes into N2O(g) and H2O(g) at 250°C. A sample of NH4NO3(s) is decomposed and the total pressure of the gases at 250°C in a 3.0L container is 4.364011 bar. R = 0.08314 L bar K-1mol-1 
How many moles of N2O(g) are in the vessel?
What was the initial mass of NH4NO3? 
Balanced decomposition reaction:	NH4NO3(s) → N2O(g) +  2H2O(g)
Mole fractions are 1/3 and 2/3
The total P = P(N2O) + P(H2O) and using Dalton’s law, 
P(N2O) = 1/3Ptotal   or  P(H2O) = 2/3Ptotal 		P(H2O)= 2P(N2O)

Moles N2O = 1/3 x Ptot x V/(RT) = 4.364011 bar x 1/3 x 3.0L/(0.08314 x 523) =  0.100
Again using the stoichiometry: moles NH4NO3 = XXX moles N2O x 1mole NH4NO3/mole N2O = 0.100
0.100 moles NH4NO3
0.100 moles NH4NO3 x 80.04 g/mol = 8.004g NH4NO3

(2 points) Permanganate, MnO4- is an oxidizing agent in acid solution and can be found as the water soluble ionic compound K(MnO4).  If 7.67g of KMnO4 was dissolved in 100mL of water, what is the concentration of permanganate? 
KMnO4 158.03g/mole, so 7.67 g x1mole/158.03g = 0.048535moles KMnO4
	0.048535moles/0.100L = 0.4854M

 (6 points) Balance the following net ionic reaction that is done in aqueous acid solution:
SO32- +  MnO4-  → SO42- + Mn2+ 
SO32- + H2O →  SO42- + 2H+ + 2e-		mult by 5
MnO4−+8H+ 5e- ⟶ Mn+2+4H2O		mult by 2
5SO32- +  2MnO4- + 6H+ → 5SO42- + 2Mn2+ 3H2O
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(4 points)  Ammonium nitrate, NH4NO3 is a solid that decomposes into N2O(g) and H2O(g) at 250°C. A sample of NH4NO3(s) is decomposed and the total pressure of the gases at 250°C in a 3.0L container is 6.546017 bar. R = 0.08314 L bar K-1mol-1 
How many moles of N2O(g) are in the vessel?
What was the initial mass of NH4NO3? 
Balanced decomposition reaction:	NH4NO3(s) → N2O(g) +  2H2O(g)
Mole fractions are 1/3 and 2/3
The total P = P(N2O) + P(H2O) and using Dalton’s law, 
P(N2O) = 1/3Ptotal   or  P(H2O) = 2/3Ptotal 		P(H2O)= 2P(N2O)

Moles N2O = 1/3 x Ptot x V/(RT) = 6.546017 bar x 1/3 x 3.0L/(0.08314 x 523) =  0.1505
Again using the stoichiometry: moles NH4NO3 = XXX moles N2O x 1mole NH4NO3/mole N2O = 0.15
xxx moles NH4NO3
xxx moles NH4NO3 x 80.04 g/mol = 12.0 g NH4NO3

(2 points) Permanganate, MnO4- is an oxidizing agent in acid solution and can be found as the water soluble ionic compound K(MnO4).  If 5.67g of KMnO4 was dissolved in 100mL of water, what is the concentration of permanganate? 
KMnO4 158.03g/mole, so 5.67g x1mole/158.03g = 0.035879 moles KMnO4
	0.035879 moles/0.100L = 0.3588M

(6 points) Balance the following net ionic reaction that is done in aqueous acid solution:
SO2 +  MnO4- → HSO4- + Mn2+
2SO2 +  2H2O→ 2HSO4- + 3H+  + 2e-		mult by 5
MnO4−+8H+ 5e- ⟶ Mn+2+4H2O			mult by 2
5SO2 +  2MnO4- + H+ + 2H2O→ 5HSO4- + 2Mn2+
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	N
	14.01
	K
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	32.07


(4 points) Ammonium nitrate, NH4NO3 is a solid that decomposes into N2O(g) and H2O(g) at 250°C. A sample of NH4NO3(s) is decomposed and the total pressure of the gases at 250°C in a 3.0L container is 8.728022 bar. R = 0.08314   K-1mol-1 
How many moles of N2O(g) are in the vessel?
What was the initial mass of NH4NO3? 
Balanced decomposition reaction:	NH4NO3(s) → N2O(g) +  2H2O(g)
Mole fractions are 1/3 and 2/3
The total P = P(N2O) + P(H2O) and using Dalton’s law, 
P(N2O) = 1/3Ptotal   or  P(H2O) = 2/3Ptotal 		P(H2O)= 2P(N2O)

Moles N2O = 1/3 x Ptot x V/(RT) =8.728022 bar x 1/3 x 3.0L/(0.08314 x 523) =  0.2006
Again using the stoichiometry: moles NH4NO3 = XXX moles N2O x 1mole NH4NO3/mole N2O = 0.20
0.20moles NH4NO3
0.200 moles NH4NO3 x 80.04 g/mol = 16.008 g NH4NO3

(2 points) Permanganate, MnO4- is an oxidizing agent in acid solution and can be found as the water soluble ionic compound K(MnO4).  If 4.76g of KMnO4 was dissolved in 100mL of water, what is the concentration of permanganate? 
KMnO4 158.03g/mole, so 4.76 g x1mole/158.03g = 0.030121 moles KMnO4
	0.030121 moles/0.1L = 0.30121M

(6 points) Balance the following net ionic reaction that is done in aqueous acid solution:
NO2−+MnO4− ⟶ NO3−+ Mn+2
NO2−+ H2O⟶ NO3− + 2H+ + 2 e-		mult by 5
MnO4−+8H+ 5e- ⟶ Mn+2+4H2O		mult by 2
5NO2−+2MnO4−+6H+⟶5NO3−+2Mn+2+3H2O
