Name:______________________			Student Number:___________________
In-Class Assessment 2
October 10, 2017
Boranes have been used as “zip fuels” in rocket engines. Triethylborane (B(C2H5)3) reacts with N2O as follows:
B(C2H5)3 (l)+ N2O (g)  →  H3BO3(s)+ CO2(g) + H2O(l) + N2(g)            ΔH°reaction=-7080.6 kJ/mole
UNBALANCED
Balance this equation and determine ΔH°f for B(C2H5)3 (l).

B(C2H5)3 (l)+ 21 N2O(g)  →  H3BO3(s)+ 6 CO2(g) + 6 H2O(l) + 21N2
Horeact = coeffprodHofproducts -  coeffreactHofreact
-7080.6 kJ = [1mol(-1094.0 kJ/mol) + 6mol(--393.5kJ/mol) + 6 mole(-286kJ/mol)} - [Hof (B(C2H5)3)+ 10.5mol(0kJ/mol) + 21(81.6)] 
Hof (B(C2H5)3) =  196 kJ/mol
SO2 and SO3 are stable oxides of sulfur. Disulfur monoxide (S2O) has been observed at low pressure in the gas phase and Hfo S2O(g) was determined to be -56.48 kJ/mole.
Balance the following reaction, and then calculate the enthalpy of reaction per mole of S2O.

SO3 (g) →  S2O(g) 

2 SO3 (g) →  S2O + 5/2 O2 
Horeact = coeffprodHofproducts -  coeffreactHofreact
Horeact = [1mol(-56.4  kJ/mol)] - [2mol(-395.7 kJ/mol) + 5/2mol(0kJ/mol)] = 735 kJ/mole


How many orbitals in an atom can have the following designations?
	Designation
	Number of Orbitals

	4d
	5

	3p
	3

	n = 3
	9 = s + p+ d



How many ml values are there for each of the following designations:
	Designation
	Number of ml values

	l = 2
	5

	n = 1
	1

	n = 4, l = 3
	7




Name:______________________			Student Number:___________________
In-Class Assessment 2
October 10, 2017
Boranes have been used as “zip fuels” in rocket engines. Trimethylborane (B(CH3)3) reacts with N2O as follows:
B(CH3)3 (l)+ N2O (g)  →  H3BO3(s)+ CO2(g) + H2O(l) + N2(g)            ΔH°reaction=-2296.8 kJ/mole
UNBALANCED
Balance this equation and determine ΔH°f for B(CH3)3 (l).

B(CH3)3 (l)+ 12N2O(g)  →  H3BO3(s)+ 3 CO2(g) + 3 H2O(l) + 12N2
Horeact = coeffprodHofproducts -  coeffreactHofreact
-2296.8kJ = [1mol(-1094.0 kJ/mol) + 3mol(-393.5kJ/mol)+ 3 mol (-286kJ/mol)] - [Hof (B(CH3)3)+ 12mol(81.6kJ/mol)]  = -3132.5 - [Hof (B(CH3)3)+ 979.2]
Hof (B(CH3)3) = 1814.9kJ/mol

Stable oxides of phosphorus are P4O6 (phosphorous anhydride) and P4O10 (phosphoric anhydride). 
Balance the following reaction, and then calculate the enthalpy of reaction.

P4O10 (s) →  P4O6 (s)

P4O10 (s) →  P4O6 (s) + 2O2(g)
Horeact = coeffprodHofproducts -  coeffreactHofreact
Horeact =  −1706.3 kJ mol−1 + 2x0 – (–2984.0) = +1277.7 
 How many orbitals in an atom can have the following designations?
	Designation
	Number of Orbitals

	4d
	5

	3p
	3

	n = 3
	9 = s + p+ d



How many ml values are there for each of the following designations:
	Designation
	Number of ml values

	l = 2
	5

	n = 1
	1

	n = 4, l = 3
	7
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Some rockets use liquid hydrazine (N2H4) and dinitrogen tetroxide gas (N2O4) as fuel. The two chemicals ignite on contact to release very large amounts of energy:
 N2H4(l)+N2O4(g) →  N2(g)+ H2O(g)         ΔH°reaction=−539.8 kJ for 1 mol N2H4(l)
UNBALANCED
Balance this equation and determine  Determine ΔH°f for N2H4(l).

N2H4(l)+1/2 N2O4(g) → 3/2 N2(g)+ 2 H2O(g)
Horeact =  coeffprodDHofproducts -  coeffreactHofreact
-539.8kJ = [2mol(--241.8 kJ/mol) + 3/2mol(0kJ/mol)] - [1mol(Hof (N2H4))+ 1/2mol(11.1kJ/mol)] 
Hof (N2H4)(l) = 539.8 – 489.15 = 50.65 kJ/mol
SO2 and SO3 are stable oxides of sulfur. Disulfur monoxide (S2O) has been observed at low pressure in the gas phase and Hfo S2O(g) was determined to be -56.48 kJ/mole.
Balance the following reaction, and then calculate the enthalpy of reaction per mole of S2O.

SO2 (g) →   S2O (g) 

2SO2 (g) →   S2O (g) + 3/2 O2

Horeact = coeffprodHofproducts -  coeffreactHofreact
Horeact = [1mol(-56.4 kJ/mol)] + 3/2 x 0 - [2mol(-296.8 kJ/mol)] = 537.2kJ/mol

How many orbitals in an atom can have the following designations?
	Designation
	Number of Orbitals

	4d
	5

	3p
	3

	n = 3
	9 = s + p+ d



How many ml values are there for each of the following designations:
	Designation
	Number of ml values

	l = 2
	5

	n = 1
	1

	n = 4, l = 3
	7
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Some rockets use liquid hydrazine (N2H4) and dinitrogen tetroxide gas (N2O4) as fuel. The two chemicals ignite on contact to release very large amounts of energy:
 N2H4(l)+N2O4(g) → N2(g)+ H2O(g)         ΔH°reaction=−550. kJ
UNBALANCED
Balance this equation and determine  Determine ΔH°f for N2H4(l).

N2H4(l)+1/2 N2O4(g) → 3/2 N2(g)+ 2 H2O(g)
Horeact =  coeffprodDHofproducts -  coeffreactHofreact
-550kJ = [2mol(--241.83 kJ/mol) + 3/2mol(0kJ/mol)] - [1mol(Hof (N2H4))+ 1/2mol(11.1kJ/mol)] 
Hof (N2H4)(l) = 550 – 489.15 = 60.85 kJ/mol
Stable oxides of phosphorus are P4O6 (phosphorous anhydride) and P4O10 (phosphoric anhydride). 
Balance the following reaction, and then calculate the enthalpy of reaction.

P4O6 (s) →  P4O10 (s) 

[bookmark: _GoBack]P4O6 (s) + 2O2(g) →  P4O10 (s) 
Horeact = coeffprodHofproducts -  coeffreactHofreact
Horeact = [1mol(-2984 kJ/mol)] - [2mol(0 kJ/mol) + 1mol(-1706.3 kJ/mol)] = -1277.7 kJ/mole

How many orbitals in an atom can have the following designations?
	Designation
	Number of Orbitals

	4d
	5

	3p
	3

	n = 3
	9 = s + p+ d



How many ml values are there for each of the following designations:
	Designation
	Number of ml values

	l = 2
	5

	n = 1
	1

	n = 4, l = 3
	7



