Gloria Lau and Karen Wong
Gas & Kinetics
1. A 275mL container at 85oC has a pressure of 95 kPa. Upon condensing all of the gas, 375mg of liquid was obtained. What is the molar mass of the gas? [10 points; weekly quiz question]
i. 95 kPa [image: ] = 0.94 atm
ii. PV = nRT = [image: ]RT
molar mass = [image: ] = [image: ] = 43[image: ]
1. A 35mL syringe at 21oC has a pressure of 95 kPa; the syringe was put into a freezer at 0oC and the volume decreased to 25mL; what is the pressure in the syringe? [10 points]
PV = nRT [image: ] [image: ] = nR
	
	P
	V
	T

	1
	95kPa
	35mL
	21oC

	2
	?
	25mL
	0oC


	[image: ] = [image: ]
	[image: ] = [image: ] 
	P = [image: ] = 1.2E2 kPa

1. In the reaction of magnesium and excess hydrochloric acid, hydrogen gas and magnesium chloride will be the products, where 75mL of gas was collected, the room temperature was 35oC and the atmosphere pressure was 325 torr. The height of the column in the eudiometer tube is 35cm water (1.0atm = 10.3m water) above the water outside of the eudiometer tube. Based on this information, what is __ [10 points; weekly quiz problem]
a. the pressure inside of the eudiometer tube?
Patm - Ptot = [image: ]P
Ptot = Patm - [image: ]P = 325torr - (35cm[image: ][image: ]) = 299torr or 0.394atm
b. the partial pressure of hydrogen in the eudiometer tube?
Ptot = PH20 + PH2
299torr = 42torr + PH2
PH2 = 257torr or 0.338atm
c. the amount of magnesium in the reaction?
i. nH2 = [image: ] = [image: ] = 0.0010 mol
ii. 0.001 mol H2 [image: ][image: ] = 0.024 g
3. Sketch/ label a histogram of the kinetic energy of a sample of a gas at a low versus high temperature. [10 points]
[image: ]
4. Sketch/ label a graph of [A] versus time for the reaction: A [image: ] B, which follows 0th, 1st, 2nd order kinetics, then illustrate the relative value of the first 2 consecutive half-life. [10 points; weekly problem]
[image: ]
5. Determine the rate law (includes the value & units of the rate constant) for the reaction: N2 + H2 [image: ] NH3 based on the following hypothetical experimental date. [15 points]

	Expt
	[N2](M)
	[H2](M)
	[image: ](mM/sec)

	1
	1.0
	1.0
	1.0

	2
	1.0
	2.0
	4.0

	3
	3.0
	3.0
	27.0


i. [image: ] = 1[image: ]2[image: ] = 4; [image: ] = 2
ii. [image: ] = 3[image: ]3[image: ] = 27
9(3[image: ]) = 27; [image: ] = 1
iii. rate = [image: ][image: ] = [image: ]([image: ]) = K(1M)(1M)2 = KM3
K = [image: ]
iv. rate = [image: ][N2][H2]2
6. An increase in the temperature from 25oC to 35oC doubled the rate of a reaction. What is the activation energy of the reaction? [10 points]
[image: ] = 2 = [image: ] = [image: ] =  e[image: ]([image: ]- [image: ])
ln2 = -[image: ](0.00325 - 0.00336)
Ea = [image: ][image: ][image: ] = 52 kJ/mol


1. Old topic: In regards to the below simulated PES spectrum of sulfur and chloride. [notice the horizontal axis is a logarithmic scale and it increases going to the left] [10 points; weekly quiz problem]
a. Identify the atomic orbital associated with each signal of the chlorine & sulfur atom by writing it in the above figure.
1s 2s2p 3s3p
b. [bookmark: _GoBack]Rationalize the difference in the relative energy needed to remove electrons in the 2s AO between sulfur and chlorine.
energy: Cl > 5 because Cl has more protons [image: ][image: ]Fatt
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