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Question No. 1

What mass (g) of phosphine (PH3) can form when 50.0 g of phosphorous and 38.0 L of hydrogen gas react at 1 bar (=100kPa) and 0oC?

P4(S) + H2(g)           PH3(g) (unbalanced)

Answer

P = 100 kPa

V = 38.0 L

R = 8.3145 L.kPa
	     mol.k

T = 273.15 k

nH2 = PV  =  ___100 kPa x 38.0 L___ = 1.67 mol
          RT       8.3145 L.kPa x 273.15 K
		      mol.k

P4(s) + 6H2(g)          4PH3(g)

n = 	50.0g_____ = 0.4 mol
       4 X 30.97 g/mol

nPH3 from H2 = 1.67 mol H2
4 mol PH3      	6 mol H2

nPH3 = 1.67 mol x 4 mol = 1.113 mol PH3              Limiting reactant 
	      6 mol

nPH3 from P4 = nP4
4 mol PH3           1

nPH3 = 4 x 1.7 mol = 6.8 mol

n = m
       M

m = n x M = 1.113 mol x (30.97 g/mol + 3 x 1.01 g/mol) = 37.84 g of PH3


Question No. 2

A sample of ammonium nitrate decomposed completely in a closed vessel with a volume of 1.50 L according to the following equation:

	NH4NO3          N2(g) + O2(g) + H2O(g)     (unbalanced)
 
The resulting mixture exerted a pressure of 474 mm Hg at 77oC.
a) What is the partial pressure of each gas in the container?
b) What was the mass of the original sample?

Answer

a) NH4NO3(s)          N2(g) + 1O2(g) + 2H2O(g)     
		              2
     2NH4NO3(s)          2N2(g) + O2(g) + 4H2O(g)     
     _____________________________

     PTotal = XN2 x PN2 + XO2 x PO2 + XH2O x PH2O

     PN2 = XN2 x PTotal = 2 x 474 mmHg = 135.43 mmHg = 0.178 atm
		        7
     PO2 = 1 x 474 mmHg = 67.71 mmHg
               7
     PH2O = 4 x 474 mmHg = 270.86 mmHg
	  7

b) nN2 = PV = 	0.178 atm x 1.50 L___ = 0.0093 mol
    	RT     0.08206 L.atm x 350.25 K
		           mol.K

     nN2 = nNHuNO3 = 0.0093 mol
       2          2

     M = n x M = 0.0093 mol x 80.06 g/mol = 0.745 g


Question No. 3

Liquid CIF3 is an important fluorinating agent that can be synthesized by reaction of CIF(g) with F2(g). Use the following thermochemical equations to calculate ΔHro for this reaction:

2CIF(g) + O2(g)           Cl2O(g) + OF2(g) 		ΔH = 167.5kJ/mol
2F2(g) + O2(g)           2OF2(g)			ΔH = -43.5kJ/mol
2CIF3(g) + 2O2(g)          Cl2O(g) + 3OF2(g)		ΔH = 394.1kJ/mol

Would heat be evolved or consumed by this reaction? How much heat would there be if 31.8 g of F2 was used to make CIF3?
Answer

2CIF(g) + O2(g)           Cl2O(g) + OF2(g) 		ΔH = 167.5kJ/mol
2F2(g) + O2(g)           2OF2(g)			ΔH = -43.5kJ/mol

Reverse (3)	Cl2O(g) + 3OF2(g)          2CIF3(g) + 2O2(g)		ΔH = -394.1kJ/mol

		__________________________________________________

		2CIF(g) + 2F2(g)           2CIF3(g)			ΔH = -27.01kJ/mol
									      2
(÷2)		CIF(g) + F2(g)           CIF3(g)			ΔHro = -135.05kJ/mol

		______________________
		______________________

		ΔHro = negative           exothermic          heat is evolved.

n =           3.18 g____ = 0.837 mol F2
       18.998 g/mol x 2
									      
nCIF3 = 0.837 mol F2 x 1 mol CZ F3 = 0.837 mol CIF3
               1 mol F2

ΔHro = q
            n

q = 0.837 mol x -135050 J/mol = -113037 J = -113.037 kJ


Question No. 4

How many electrons can be described by the each of the following sets of quantum numbers?

	n = 2, l = 3, ml = -1, ms = -1/2
	Does not exist

	N = 4, l = 3
	14



What type of orbital (i.e., s, p, d…) is designated by the following quantum numbers?

n = 4, l = 2, ml = -1 	___d___

	Quantum numbers
	Number of Orbitals

	n = 3, l = 1
	3

	n = 5, l = 2
	5

	n = 4, l = 0
	1



Write a full set of quantum numbers for each of the following electrons:

	The outermost electron in a C atom
	n = 2, l = 1, ml = -1 or 0 or 1, ms = +1/2 or – 1/2

	The highest energy electron in the ground-state Na atom
	n = 3, l = 0, ml = 0, ms = +1/2 or – 1/2 



Identify each element below:

	[Ne] 3s23p4
	S (Sulfur)

	[Ar] 4s23d1
	Sc (Scandium)



Using the rules of electron configurations, answer the following.

	Number of unpaired electrons on an atom of Si
	2

	Number of 4d electrons in an atom of In
	10



































Thermodynamic data for temperature = 298.15 K

			ΔHo(kJ/mol)		ΔGo(kJ/mol K)		So(J/mol K)
PCl3(g)			-287			-267.8			311.8
PCl5(g)			-374.9			-305.0			364.6
POCl3(g)								222.4
SO2Cl2(g)		-364.0			-320.0			311.9
COCl2(g)		-218.8			-204.6			283.5
Cl2(g)			0			0			223.1
O2(g)			0			0			205.11
SO2(g)			-296.8			-300.2			248.2
CO(g)			-110.5			-137.2			197.7
SO3(g)			-395.7			-371.1			256.8
I(g)			106.8			70.25			180.8
I2(g)			62.44			19.33			260.7
I2(s)			0			0			116.1
CH4(g)			-75.0						186.3
CH3OH(I)		-237						126.8
O2(g)			0			0			205.1
N2H4(g)			95.4						238.5
N2O4(g)			11.1						304.4
H2O(g)			-241.8						188.8
N2(g)			0.0						191.6
N2H4(I)			50.6						121.2
N2O4(I)			-19.5						209.2
SnO2(s)			-580.7						52.3
C(s)			0						5.74
Sn(s)									51.2
2CO2(g)			-393.5						213.8
H2									130.7
Br2(g)			30.91						245.5
HBr			-36.4						198.7
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