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Put all your answers on this sheet and the provided graph paper only.  Show condensed summaries of your work.  Scratch paper is allowed.

1. Sketch a curve showing how the amount of a mineral resource changes with grade. (10)
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2. Sketch a curve showing the Mass of material used per unit Gross Domestic Product for a nation as a function of its per capita Gross Domestic Product. (10)







3.
Determine the degrees of freedom in the following systems:

a)
Solid CaCO3, CaO, CO2. (10)

b)
Add gaseous N2 to system (a). (5)

c) Add solid MgCO3and MgO to system (a) - No N2. (5)

4.
List the data needed to calculate the activity from a phase diagram. (20)

5. Describe in detail any method by which the partial molar heat of mixing of component 1 could be used to find the partial molar component of component 2.  Give equations.  Draw a sketch.  Show (algebraically) sample calculations. (30)

6.
Below is a plot of the integral molar heat of mixing for the A-B System.  Show on the plot how to obtain the partial molar heats of mixing for A and for B at 
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