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1. Multiple Choice. Clearly circle the one correct answer.

(a) [2] Determine which of the following is/are true for the function f(x, y) whose contour
map is given below.

(I) fy(2, 1) > 0 (II) fyy(2, 1) > 0 (III) Dvf(2, 1) ≈ 2 when v = i + j
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(A) none (B) I only (C) II only (D) III only

(E) I and II (F) I and III (G) II and III (H) all three

(b) [2] Use the linearization of f(x, y) =
√

3x + 2y at (1, 3) to estimate the value of f(1.1, 3).

(A) 3.05 (B) 2.99 (C) 3.01 (D) 2.81

(E) 3.15 (F) 3.12 (G) 2.86 (H) none of these
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(c) [2] Consider the function f(x, y) = 6ye2x + 3y7. Evaluate fyx(0, 2).

(A) 36 (B) 9e (C) 16 (D) 144

(E) 33 (F) 12 (G) 156 (H) none of these

(d) [2] Consider the sample space S = {1, 2, 3, 4}, where P (1) = 0.2, P (2) = 0.1, and
P (3) = 0.3. If A = {1, 2} and B = {2, 3}, determine which of the following is/are true.

(I) P (4) = 0.4 (II) AC ∩ BC = {4} (III) (A ∩ B)C = AC ∪ BC

(A) none (B) I only (C) II only (D) III only

(E) I and II (F) I and III (G) II and III (H) all three
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2. Consider the function f(x, y) = arctan(x/y).

(a) [3] Show that f(x, y) = arctan(x/y) is differentiable at (3, 2). Make sure to specify an
appropriate radius r for Br(3, 2). [Remember that the domain of a partial derivative must
always be a subset of the domain of the function f !]

(b) [2] Compute the directional derivative of the function f(x, y) = arctan(x/y) at the point
(3, 2) in the direction specified by v = −i + 2j.

(c) [2] What is the maximum rate of change of f(x, y) = arctan(x/y) at (3, 2)?
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3. Consider the function f(x, y) =
x3 − 12x

9 − y2
.

(a) [4] Find the critical points of f(x, y).

(b) [3] Using the second derivatives test, classify the critical points from part (a).

Note that fxx =
6x

9 − y2
, fxy =

6y(x2 − 4)
(9 − y2)2

, and fyy =
6(x3 − 12x)(y2 + 3)

(9 − y2)3
.
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4. Consider a population of 400 frogs. Suppose that within any given year, there is a 60%
chance that the population will increase by 50 and a 40% chance that it will stay the same.

(a) [2] Write the sample space for the population of frogs after 3 years.

(b) [1] What is the probability that the population will have increased after 3 years?

(c) [2] Suppose that conditions changed and now within any given year, there is a 75%
chance that the population will increase by 50 and a 25% it will decrease by 120. What
is more likely to happen to the number of frogs over time? A net increase or a decrease?
Explain.
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5. Consider the random experiment of rolling two, fair six-sided dice.

(a) [2] Find the probability that the sum is 7.

(b) [2] Find the probability that the sum is 7, given that at least one die shows a number
larger than 3.

6. Suppose that within a given season, the incidence of influenza (flu) in Canada is about 43
cases per 1000 people. A certain rapid influenza diagnostic test (RIDT) returns a positive
result in 89% of people who have it and in 12% of people who do not have it.

(a) [2] If a randomly selected person tests positive for influenza using a RIDT, what is the
probability that they have it? Round your answer to two decimal places.

(c) [1] What is the probability that in a group of 20 healthy people, the RIDT test returns
a false positive for all 20 people? Round your answer to two decimal places.
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ROUGH WORK

THE END
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