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1. DONOT LIFT UP THE COVER PAGEUNTIL INSTRUCTED.
2. Clearly explain your answer. No credit will be given for just

writing down the answer.
3. If the answer space provided is not su�cient, write your answer

on the back of the previous page.
4. Ordinary Scienti�c Calculators ONLY are allowed.

NO GRAPHING CALCULATORS ALLOWED.
5. Copying someone else's test, or deliberately expos-
ing written papers to the view of others is forbidden
and will result in a score of zero and disciplinary
action.

Question Score Max
1 4
2 6
3 6
4 8
5 6
6 4
Total 34
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(1) [Marks: 4] The amount of water a city uses when the population is p is W (p) litres.
The population of this city in year t is P (t). Interpret the following functions, or
explain why it doesn't make sense;

(a) P �W

(b) W � P

(2) [Marks: 6] Determine the following limits as either a number, �1, or DNE (does not
exist). If DNE explain why the limit does not exist. (Read the limits carefully.)

(a) limx! 3�
2(x� 3)p6� 2x
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(b) limx!�2
4x+ 8

�3jx+ 2j

(c) limx!1
2x5 � 3x + 5

3x4 + 100x3 + 75
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(3) [Marks: 6] The percentage of grade 12 students that will enter the psychology program
at the university was 2.5% at the beginning of 2001 (x = 0) and is projected to
grow linearly so that by the beginning of 2009 the percentage entering psychology is
projected to be 3.5%.

(a) Find an equation which expresses the relationship between the percentage of
students entering psychology (p) and the number of years from 2001 (x).

(b) During what year will the percentage of students entering psychology reach 12.5%?

(c) What is the projected percentage of students entering psychology in the year 2061?
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(4) [Marks: 8] (a) Find a point on the graph of y = 3
x2 + 2 where the tangent

line has slope 3=4 and �nd the equation of this tangent line (in point-slope form;
y = mx+ b). Use the Four-step process to compute the derivative (i.e., the de�nition
of the derivative) in this problem (if you cannot �nd the derivative this way you can
use the di�erentiation rules but you will not get any marks for �nding the derivative
this way).

(b) Suppose this function represents the cost C (in dollars) to produce x
units of a commodity, that is C(x) = 3

x2 + 2.
(bi) What is the marginal cost of this commodity?

(bii) Use marginal cost to estimate the cost di�erence between producing
5 and 6 units of this commodity.
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(5) [Marks: 6] Use the rules of di�erentiation to �nd the derivatives of the following
functions. You do not need to simplify your answer.

(a) h(x) = 2x�2=3 + 5x4 � 2x+ 1

(b) k(t) = (2t3 + 7)4=5

(c) f(w) = 2w + 4w3 � 3
4w2 + 3w
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(6) [Marks: 4] (a) Give an example of a function that has two di�erent types of discon-
tinuity, one at x = a and one at x = b. Label the types of discontinuity and explain
why the function is discontinuous there (for example, you will have to discuss certain
limits). Your may answer may include a sketch of such a function and/or a formula
for the function.
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