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Allowed aids:  CALCULATORS

· Print your name and student number on your test booklet.  UNDERLINE YOUR FAMILY  NAME
· SPACE OUT YOUR ANSWERS – we will mark answers on the lined side of the page only – you can use the other side for rough work if you wish
· KEEP YOUR TEST PAPER - HAND IN ONLY THE BOOKLET
· TURN OFF YOUR CELL PHONES AND ANY ALARMS YOU MAY HAVE

	There are questions on both sides of this sheet

15%
	1.	a)	A photon with a wavelength of 243.3 nm has just enough energy to cause electrons to be ejected from a gold surface.  Determine the work function of gold, in kJ/mol.
		b)	If a photon of wavelength 217 nm causes an electron to be ejected from a gold surface, determine that kinetic energy that the ejected electron will have. 

15%
	2.	For copper, 29Cu: 

a) Give the electron configuration of copper
b) Identify the valence subshell(s).  Show the orbital diagram and give the quantum numbers for all electrons in the valence subshell(s)
c) Identify the highest energy subshell.  Give the orbital diagram and the quantum numbers for all electrons in the highest energy subshell, if different from b).
d) Give the electron configuration for the copper(II) ion.

15%
	3.	Predict the most likely ion or ions for the following, and give the electron configuration of those ion(s):

	a)	13Al	b)	49In	c)	15P	d)	51Sb

15%
	4.	Give the IUPAC (systematic) name for the following:

		a)	Ga2O3	b)	Ga2O	c)	GaPO4	d)	NO

	Give the chemical formula for the following:

	e)	Germanium sulfate	f)	Germanium sulfide 	g)	Germanium(II) nitrate
	


20%
	5.	For phosphoric acid, H3PO4	a)	Show the Lewis diagram
			b)	Give the bond order for each bond
			c)	Draw and name the VSEPR geometry around the main central atom

20%
	6.	a)	Draw and label a molecular orbital diagram for the ion CO+
		b)	Determine the bond order
		c)	Give the magnetism
		d)	Predict whether the neutral molecule CO would have a longer or shorter bond order than the ion CO+.  Give a brief explanation for your answer (a few words is plenty – you do not need to draw another MO diagram unless you want to.)



Data and Equations

E = hc/λ	h = 6.626 × 10−34 J·s	
E = hν	c = 3.00 × 108 m/s	1 mol:  6.02 × 1023
E = RH (   −   )	RH =  2.18 × 10−18 J	


