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[bookmark: _GoBack]X.	Potassium has a radius of 227 pm.  Using the periodic table, and the fact that 1 amu = 1.1661 x 10–27 kg, determine:
	a)	The density of a potassium atom, in kg/m3  assume the atoms completely fill the space, and comment on that assumption! 
	b)	The number of atoms in 1 cm3 of potassium
	c)	The volume occupied by each potassium atom, in m3

X.	Give the total number of protons, neutrons and electrons for each of the following, and, using the data mass(proton) = 1.6726 x 10-27 kg; mass(neutron) = 1.6749 x 10-27 kg; mass(electron) = 9.109 x 10-31 kg; calculate its expected mass:
	a)	20983Bi
	b)	23592U

X.	a)	Name the following, using S.I. (Stock) names:	
			Cu2O	Na2O	N2O
	b)	Give the chemical formula for the following:
			copper (II) nitride	sodium sulphide	sodium sulfate

X.	Oxygen gas reacts with nitrogen gas to give dinitrogen pentoxide in the as yet unbalanced equation:
			O2(s)  +  N2(g)  →  N2O5(g)
	If 480.0 g of oxygen gas are combined with 170.0 g of nitrogen gas,
	
	a)	Determine the mass of dinitrogen pentoxide that can be produced, assuming a 100% yield. (show enough work to justify your answer)
	b)	if the percent yield is 79%, how much will you actually get?

X.	A compound is analysed and found to be (by mass):
		48.6% carbon
			8.2%	hydrogen
			43.2% oxygen
	a)	Determine its empirical formula
	b)	Its molar mass is 72.06 g/mol.  Determine its molecular formula


X.	The work function for chromium is 7.0 x 10-19 J.
	a)	What is the wavelength of the light that has just enough energy to cause electrons to be emitted from chromium metal?
	b)	What is the work function of chromium, in kJ/mol?

X.	a)	Write the ground state electron configuration for lead (52Te), listing the subshells in order of increasing energy.  You may use the noble gas shorthand if you wish but you do not have to.
	b)	Use the arrow notation to show the relative energy of the five highest energy (top five) subshells of tellurium.
	c)	Give full sets of four quantum numbers for all electrons in the highest energy subshell of tellurium.

X.	Write the ground state electron configuration for each of the following pairs, and indicate which of the two has a larger radius.  Explain your answer briefly.
	a)	K  and K+
	b)	Br and Br–.

X.	Write the Lewis structure for:
	a)	O3 (ozone)
	b)	XeO4
	c)	I3–

X.	a)		Calculate the wavelength of the light emitted when an electron in a hydrogen atom falls from the fifth level to the third level.
	b)	How much energy does this represent, in kJ/mol?

X.	The combustion of propane follows the (as yet unbalanced) chemical formula:
		C3H8(g)  +  O2(g)  →  CO2(g)  +  H2O(g)
	If you burn 1.0 kg of propane with an exess of oxygen gas, determine the pressure of carbon dioxide that you will get in a 20.0L container at 22⁰C.


X.	For the reaction:
		C3H8(g)  +  O2(g)  →  CO2(g)  +  H2O(g)
	Using the table of thermodynamic data given on the data page – use your text – I WILL GIVE YOU DATA FOR THE EXAM, determine:
	a)	ΔH⁰rxn
	b)	ΔS⁰rxn
	c)	ΔG⁰rxn at 80⁰ C
	d)	Determine the temperature range over which the reaction is spontaneous at standard state, and explain your answer briefly (one line will do it.)
	e)	Determine ΔGrxn at 80⁰ C when the pressure of propane gas is 0.65 atm, the pressure of oxygen is 0.22 atm, the pressure of carbon dioxide is 2.0 atm and the pressure of water vapour is 2.6 atm.

X.	You have a cup with 450 g of coffee at 87⁰C.  Given the specific heat of coffee is 4.184 J/g⁰C, determine how much heat is released when it cools to 23⁰C.

X.	You have a stock solution of HCl(aq) that is 12M.
	a)	Determine how much you need in order to prepare 250.0 ml of 0.50M HCl(aq).
	b)	What concentration do you get if you pipette 5.0 ml of the stock solution and dilute it to 500.0 ml?

X.	Copper(I) bromide has a molar solubility of 2.05 x 10–4 M.
	a)	Determine its Ksp value
	b)	Determine its solubility in 3.0 x 10–2 M sodium bromide.

X.	300.0 ml of 1.50 x 10–10 M Na2S(aq) is combined with 200.0 ml of 1.50 x 10–10 M Co(NO3)2(aq) . (There is relevant data on the data tables page. – use your text to get data for the sample test.)
	a)	Determine what precipitates (show enough work to justify your answer)
	b)	Determine how many moles precipitate.


X.	a)	Determine the pH of a 0.050 M ammonia solution – USE DATA FROM YOUR TEXT BOOK – I’LL GIVE YOU DATA FOR THE EXAM. (there is relevant data on the data tables page.)
	b)	Determine the pH of a buffer that is:
			0.050 M ammonia 	 
and		0.060 M ammonium chloride	
	c)	Determine the pH change when you add 2.0 ml of 4.0 M NaOH to 1.0 L of the buffer in part a. Show the equations that explain the buffer behaviour.
	d)	Determine the pH change when you add 10.0 ml of 1.0 M HCl to 1.0 L of the buffer in part a. Show the equations that explain the buffer behaviour.
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