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“And the peace of God, which surpasses all comprehension, will guard your hearts and your minds in Christ Jesus.”
-- Philippians 4:7
· Please show all your work!  No partial credit will be given for incorrect answers with no work shown.  Please draw a box around your final answer.

· Give exact answers to all questions unless otherwise noted.

· Calculators are permitted, but no notes, text, laptops, PDAs, or electronic dictionaries.

No sharing of calculators, and no communication with anyone other than the instructor.

· Cell phones should be muted and left in your pocket or bag.

Total marks: 130

(1) Simplify: 
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-2√6





(2) Simplify: 
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(3) Simplify: (0.16q6)-1/2
[2]
(4) Solve: 
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1, -6




(5) Solve: 3h3 + 2h2 = h
[3]
0, 1/3, -1






(6) Solve: | 2m – 3 | < 5
[3]
(7) Solve: z2 – 2z + 4 = 0
[4]
(8) Compute (show work!): 
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ln(13) / ln(2) ≈ 




(9) There are three savings accounts you can choose from:
(a) Account A earns 2.32% compounded continuously. Find the effective annual rate. 
[2]
≈%




(b) Account B earns 2.34% compounded quarterly.  Find the effective annual rate.
[2]
≈%




(c) Account C earns 2.35% compounded annually.  Which account would you choose? 
[2]
.


(d) If you invest $5000 in the account you chose for 3 years, how much interest would you earn?
[3]
≈$





(e) Find the doubling time of Account C. 
[3]
# years




(10) Evaluate: 
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(-43+97)(29/2)





(11) Let 
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(a) What is the domain of f? 
[2]
q not = -1



(b) What is the range of f? 
[2]
All real numbers



(c) Calculate f-1. 
[3]
(2/q)-1




(d) Calculate g-1, if it exists. 
[3]
Does not exist



(e) Find 
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[3]
(12) The demand curve for a new toy follows the exponential curve
q = 10,000(0.95123)p.
(a) How many toys are demanded when the price is $10?
[2]
.


(b) Convert the demand equation to the form q = 10,000e-r p (i.e., find the rate r). 
[3]
.



(c) What price would yield a demand of 6,000? 
[3]
.


(13) A client has a $1200 debt that was due 8 months ago, a $700 debt that is coming due in 3 months, and a $400 debt that is due in 2 years.  Assume interest is 17% compounded monthly.

(a) How much would the client need to pay off all three debts now at once?
[4]
$






(b) If instead the client waited until the end of two years to pay, how much would the client need to pay off all the debts at that time?
[2]
$

(14) The equation for a circle with radius 1 centred at the origin is x​2 + y2 = 1.  Use transforms to describe and sketch the graph of 
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[4]
.





(15) The demand curve for a product is p = 120 – q/300.
The supply curve is p = 40 + q/480.
The costs include a fixed cost of $250,000 and a variable cost of $60 per unit.
(a) Interpret in words the meaning of the x- and y-intercepts for the demand curve. 
[2]
.


(b) Find the equilibrium point, and illustrate it using a graph. 
[4]
.







(c) Find the revenue as a function of quantity. 
[2]
.
(d) Find the maximum revenue and the corresponding quantity. 
[4]
.







(e) Will the supplier provide enough quantity to meet the maximum revenue?
Why or why not? 
[2]
.
(f) Find the break-even point, and illustrate it using a graph. 
[5]
.







(g) Will the supplier provide sufficient quantity to meet the break-even point?
Why or why not? 
[2]
(16) You are evaluating options for a mortgage (payments at the end of each month).
Option A is for a $250,000 loan with 20-year amortization.
Option B is for a slightly larger loan, $280,000, but with a 30-year amortization.
The interest rates for both are 5.5% compounded monthly.

(a) Calculate the monthly payments for each loan. 
[7]
.









(b) Calculate the total interest paid (i.e., finance charge) for each loan. 
[3]
$




(c) For Option B, after 10 years, how much of the original principal still remains?  What fraction of the monthly payment is interest? 
[6]
.






(17) Given the following input-output matrix, find the output if external demand changes to 600 units of steel and 805 units of coal: 
[10]
	
	Steel
	Coal
	External

	Steel
	200
	500
	500

	Coal
	400
	200
	900


.
(18) A chemical company is designing a plant for producing two types of polymers, P1 and P2.  The plant must produce at least 100 units of P1 and 420 units of P2 each day.  The plant can use two kinds of reaction chambers: Type A and Type B.
Type A reactors cost $600,000 each but produce 10 units of P1 and 20 units of P2 each day.  Type B reactors cost half as much, but produce 4 units of P1 and 30 units of P2 each day.  Due to operating costs, the plant requires at least four reactors of each type.  How many reactors of each type should be built to minimize cost of construction while meeting the required production schedule?
Graph and shade in the feasible region. 
[12]

[image: image10.emf]
.






























_1333379161.unknown

_1333380571.unknown

_1333395732.unknown

_1333396414.unknown

_1333380638.unknown

_1333380456.unknown

_1333376867.unknown

_1333377198.unknown

_1333376728.unknown

_1331103169

