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7 questions. When instructed, please check Do not write in this table!
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5. If you run out of space in a problem, use 2 /4
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continues.

6. Only scientific with no graphing, and 4 /3
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7. All other electronic devices must be turned S /5
off and out of reach.

8. Speaking to, communicating with, or 6 6
deliberately exposing written papers to the 7 /4
view of other examinees is forbidden.
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1. Answer T (true) or F (false) in the boxes provided or leave the box blank. No
explanation is necessary. [1/2 mark each = 4 marks]

a) Suppose C(x) is the total cost function for a certain product, then the
average cost function is given by C(x) = xC(x) where x is the number
of units sold.

b) y = xy* + x* —5 is an implicitly defined relation.

C) For a differentiable function y = f (x) and the statement

Ay ~ f'(x)Ax = f'(x)dx =dy, Ay is referred to as the increment of y
and measures the actual change in y as x changes from x to Ax,and dy

is referred to as the differential of y and measures the approximate
change iny as x changes from x to Ax.

d) The Newton-Raphson method states that given a differentiable
function f the solution to f(x)=0 is approximated by
X . =X — ];((X”)) , Where X, is the initial value, ne N and
Xn
f'(x)=0.
e) One of the laws of exponents states that b* =e™" =e*"" where b is

the base with b>0 and b#1, and xeR.

f) One of the laws of logarithms states that log, x = Inb{_ log, b ,
Inx log, X

where a, b are bases with a,b>0 and a,b=1,and xeR.

9) im& =11
n—o0 n
h) A logistic growth function is a function that models growth that is

proportional to the amount of the quantity present and takes into
account other factors that limit the growth.
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2. Find the indicated derivative provided it exists. State the domain of the function
and the domain of its derivative. Do not simplify the derivative! [4 marks]

a) f(x)=%x-e*, f'(x)

b) y= Iog4(x+5)3, dy
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3. The population of Canadians age 55 yr and over as a percent of the total
population is approximated by the function f (t) =10.72(0.9t +1O)0'3 with

0<t<20, where tis measured in years and t =0 corresponding to 2000.
Compute both f'(10) and f"(10) accurate to 2 decimal places, and interpret

your results. (extended textbook exercise 4.3 #40) [4 marks]

4. Use the graph of y = f(x) below to graph its derivative. (textbook exercise 4.2
#10) [3 marks]
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5. The demand equation for a certain product is given by p =144 —x*. Compute

the elasticity of demand and determine if whether the demand is elastic,
inelastic or unitary at p=96. (textbook exercise 4.1 #28) [5 marks]
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6. The effective radioactive lifetime of polonium-210 is so short we measure it in
days rather than years. The number of radioactive atoms remaining after t days

is y(t)= ye 40t [1+2+3 marks]

a) What is the meaning of y,?

b) As a percentage, approximately how much is left of the original amount in
50 days?

c) After how many days is 20% of the original amount of polonium-210 left?



8
7. Use linear approximation to estimate the value of f(2.1), given that f(2)=8
3x°

VX3 +1

and f'(x)=

. [4 marks]



