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Part A — Multiple Choice Questions

INSTRUCTIONS: Correct answers are worth 2 marks. Incorrect answers are worth 0 marks. Please
read each question carefully and clearly enter your answers in the table provided below. Only the
answers written in this table will be marked.

Question | 1 2 3 4 5 6 7

Answer

1. [3marks] Let: ¢° = 4p —12 be the rule of a supply function. The rule of the inverse function is:

a. p’=4g+12

b. p®=025g+12
c. p®=025¢+3
d. p’=12g-4

2. [3] The2curves y=3x+8andy = x° + 4x —4 intersect at the following points:

(-4,-4)and (3,17)

(4,20)and (-3,-1)

(-4,-36)and (3,17)

The 2 curves do not meet; there are no intersection points.

e o

ons 1im (14 1) ana 1im (1+4) " are respectively
3. [2] The expressions xlgol ++) and XLIE * ) are respectively equal to:

a. Oand1
b. 0and w
c. eand1
d. lande

4. [3] The linearization of y = f(x)=4x> —6x—-2atx=3is:

a. y=f(@3)=16

b. y=L(x)=f'(x)=8x-6

c. y=L(x)=18x-38

d. Because frepresents a parabola, linearization is not possible.

5. [3] The function fsuch that y = f(x) = 2x’ —15x* —144x + 10 has:

A local minimum at (-3,253) and a local maximum at(8,-1078)
A local maximum at (-3,253) and a local minimum at (8,—1078)
A local minimum at (3,-503) and a local maximum at(-8,-822)

e op

A local maximum at (3,-503) and a local minimum at (-8,- 822)

-5 16
6. [3] The solution to the equation 167 =2" is:
a. 12
21
b. /2
c. —-12
d. There is no solution

5 25 125 .
7. [3]Thesum0f2+§+ﬁ+m+”' is:

12

e oe
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Part B — Written questions

INSTRUCTIONS: Each question outlines its own marking scheme. Please read each question
carefully. For full marks, be sure to show all of your steps and properly justify any procedures

that you use.

1. [12 marks] Evaluate the derivative of the following functions whose rule is given below.

a. Bl y=f(x)= 23—9616 ... Simplify the numerator as much as possible.
X"+
3x° . .
b. 3] y=f(x)= g Simplify the numerator as much as possible.
x -

c. [3] y=f(x)=(2x*-3x)’(8-2x)" ... Simplify as much as possible.

d. 3] y=f(x)= e -ln(\/;) ... No need to simplify.
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2. [10] The following describes the short-run Total Cost curve of a firm:TC = f(q) = 2> +10g + 1800
(in dollars, with g>0).

oo o

[
[2

What is the fixed cost?

Determine a rule for the Marginal Cost (MC) and the Average Cost (AC) functions.

[3] Determine the value of g for which AC is minimized. Confirm that it is indeed a minimum.
[2] Determine the value of the minimum AC and show that it is equal to MC at that point.

[2] Show that when MC>AC, AC is an increasing function. Do not use specific numbers;

show algebraically.

e e
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3. [10] A monopoly operates under the following conditions:

- The firm’s short-run Total Cost function is:7C = ¢g* + 8¢ + 60
- The market inverse demand function is: p” = p = 48 — 3¢ (in dollars, with g>0)

a. [2] Determine the Total Revenue (7R) and the Marginal Revenue (MR) functions.

b. [3] Find the level of production that maximizes 7R. Also, determine the maximum 7R.
c. [2] Find a rule for E D, the elasticity of demand. Express it as a function of g only.

d. [2] Find the optimum level of production ¢ that maximizes] |.

e. [1] Determine the maximum profit.

NB —in d. and e. you do not need to confirm that [] is a maximum.
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4. [8]Let: y=f(x)=x" +10x +100 ... c>0).

a. [3] Develop a general expression for £ (in terms of “x” only).
b. [2] Determine E¥ when x=2. Is y elastic then?
c. [3] Determine the value of x for which E'=1.
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5. [8] You are required to make 2 future payments: $7,500 in 5 years from now and $22,500 in 12 years
from now. Determine the amount of money you need to invest now (rounded off to the nearest dollar)
for the following cases:

a. [4] You can invest in a fund that pays 6% annually, compounded every year.
b. [4] You are offered a term deposit that pays 4% per annum, compounded every month.
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6. [7] You borrow $20,000 to buy a car. The terms of the deal are: a 5—year loan paid in monthly
instalments, at a 6% annual rate of interest.

a. [4] Determine, to the nearest dollar, the amount of your monthly instalments.
b. [3] How much total interest will you pay?

7. [8] Compute the future compounded value (FCV) of the following investments after 5 years:

a. [3] You invest $2,000 in a fund which pays a 1% monthly dividend. The interest is not re-
invested (silly you!).

b. [3] You place $1,000 in a term account which pays 4% interest per annum, compounded 4
times a year.

c. [2] What is your Average Rate of Return (EAR) after one year, for case “b.”?
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8. [5] On your fifth birthday, you are given a dollar as an investment gift. You leave the dollar in the
capable hands of Eric Sprott, one of Canada’s leading investors. On your 65" birthday, you go to the
bank to cash in your investment. The bank hands you $20,000. What was the average annual rate of
return from Sprott’s mutual fund if the fund’s growth is compounded continuously?
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9.

[12] Use the following information to answer the questions below:

A product is sold by the litre and supply or demand is measured in litres/month. The inverse demand function
for that product is given by: p” =—0.125¢ + 750. On the supply side, vendors require a minimum price of
$150/litre to make this product and when it is sold for $650/litre, the supply is 2500 litres/month.

a. [3] Plot the inverse supply and demand curves on the same graph (next page). Label appropriately.
b. [3] Find the equilibrium point.
c. [3] Determine the new equilibrium point if a 15% ad valorem tax is imposed on sellers.

d. [3] Determine the tax revenue.
NB - You do not need to plot the new curve(s).
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Use the suggested upper limits on each axis. Note that the graph is on its side.

4000
&

F4
800
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