

6
CHEMISTRY CHEM 1101 A & B

MOCK FINAL EXAMINATION (mostly what was given in DECEMBER, 2014)


	DATA/EQUATIONS

E = hν	h = 6.626 x 10–34 J·s
E = hc/λ	c = 3.00 x 108 m/s
E = RH (    )	RH = 2.18 x 10–18 J

PV = nRT		R	= 0.08206 Latm/Kmol
[P + ] [V  nb] = nRT		= 8.314 J/Kmol
ln    =  (      )	T(K)  =  T(C) + 273			
		
Tf  =  Kfmi	Kf(H2O) = 1.56 °C/m		
Tb  =  Kbmi 	Kb(H2O) = 0.52 °C/m

G  =  H  TS	Avogadros number:  6.02 x 1023
G  =  G + RT ln Q	
	

	(25 C)
	ΔHf° (kJ/mol)
	ΔS° (J/K mol)

	N2(g)
	0
	191.61

	NO(g)
	91.3
	210.8

	O2(g)
	0
	205.15


	
	(25 C)
	ΔHf° (kJ/mol)
	ΔS° (J/K mol)
	ΔGf° (kJ/mol)

	NH3(g)
	– 80.29
	111.3
	– 16.4

	O2(g)
	0
	205.15
	0

	N2O(g)
	81.6
	220.0
	103.7

	H2O(l)
	– 285.83
	69.95
	– 237.1


	

PHASE DIAGRAM:  H2O
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PERIODIC TABLE



1.	A hydrogen atom emits with energy of 276 kJ/mol when an electron makes a transition from the fifth energy level.  Determine what level the electron ended in.

2.	For each of the following, give:	i)	its most likely ion or ions
			ii)	the electron configuration of the ion(s)
	iii)	the orbital diagram for the valence electrons of the ion(s)
	iv)	the quantum numbers for all valence electrons
	a)	Arsenic, As
	b)	Lead, Pb

3.	Give the systematic (IUPAC) name for the following:
	a)	SbCl3	b)	InCl3	c)	Cr2O3	
	Give the chemical formula for the following:
	d)	tin fluoride	e)	molybdenum(II) phosphate

4.	Silicon has a work function of 462 kJ/mol.  If you irradiate a silicon surface with photons having a wavelength of 153 nm, determine the kinetic energy of the electrons that will be emitted, in joules (per electron).




5.	a) 	Draw the Lewis diagram for XeO2F2
	b)	Draw and name the molecular geometry for XeO2F2
	c)	Show the bond polarities and the net dipole on XeO2F2
	d)	Would you expect XeO2F2 to be solid, liquid or gas at room temperature and pressure?  Explain your choice briefly.

6.	a) 	Draw and label a band diagram for aluminum (Al) metal
	b)	Draw and label a band diagram for silicon doped with a small amount of arsenic (As).  Indicate whether it is an intrinsic or extrinsic semiconductor, and whether it is n-type or p-type.
	
7.	Using the phase diagram of water given with the data sheets:
	a) 	label regions A, B, and C, lines 1, 2, and 3, and points a and b.  (Use the letters and numbers given on the diagram and answer in your exam booklet. Don’t write it on the question paper; I don't want that handed in!)
	b)	Describe in POINT FORM what happens when H2O is heated from –100⁰C to 200⁰C at a pressure of 0.002 atm.  Make reasonable pressure and temperature estimates as needed.
	c)	Describe in POINT FORM what happens when the pressure of the H2O is raised from 0.002 atm to 50 atm at a temperature of 100⁰C.  Make reasonable pressure and temperature estimates as needed.




8.	Given the following reaction of ammonia with iodine monochloride:
			NH3(g)  +  ICl(s)   →    NI3(s)  +  NH4Cl(s)

	If 145.0 g of ammonia are allowed to react with 1.05 kg of iodine monochloride, determine the mass of ammonium chloride that is produced.  Show enough work to justify your answer.

9.	Using the thermodynamic table on the data page, and given the decomposition reaction:
		2 NO(g)  →  N2(g) + O2(g)	 
	a)	Determine the standard enthalpy of reaction at 25°C
	b)	Determine the standard entropy of reaction at 25°C
	c)	Determine the standard free energy of reaction at 25°C
	d)	Determine the standard free energy of reaction at 325°C

	
10.	Laughing gas, (dinitrogen monoxide, N2O) can be produced by the reaction below. 
		2 NH3(g) + 2 O2(g)→  N2O(g) + 3 H2O(l)
	Using the table of thermodynamic data on the data page, determine:
	a)	The standard state free energy of reaction at 25°C
	b)	The free energy of the reaction at 25°C when the following pressures are present:
P(NH3(g)) = 12.0 atm	P(O2 (g)) = 16.0 atm
P(N2O(g)) = 2.0 atm
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