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Multiple choice questions

Circle the letter corresponding to your choice.

1. (2 pts) Which of the following represents the graph of a good approximation to g(x) near the origin
where

g(x) =
x3 + 3x2

3 + 2x3
?

(a) (b) (c) (d)

2. (2 pts) Wild pigs dig in the dirt to find insects to eat. When a pig starts digging in a new area, it
has to spend some time digging before it finds a good spot. For a while after that, finding insects
becomes easier. Eventually, it becomes more difficult as the pig depletes the area of insects. Which
of the following graphs represents the amount of food found as a function of time spent digging in
a particular area?
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3. (2 pts) Which of the following functions would you use to approximate
√

2
3 if you were using

Newton’s method to do the calculation?

(a) f(x) =
√
x.

(b) f(x) = 3
√
x− 2.

(c) f(x) = 3x2 − 2.

(d) f(x) = x−
√

2
3 .

4. (2 pts) Let f(x) be a continuous function at x = 0. Which of the following statements is correct?
Recall that if there exists any function for which a statement is false then the statement is false.

(a) If f ′(0) exists and f ′(0) = 0 then x = 0 is an extremum.

(b) If x = 0 is an extremum then f ′(0) exists and f ′(0) = 0.

(c) If f ′(x) exists for all x and f ′(0) = 0, f ′(1) > 0, and f ′(−1) < 0 then x = 0 is a minimum.

(d) If f ′(0) and f ′′(0) exist and f ′(0) = f ′′(0) = 0 then x = 0 is not an extremum.

(e) None of the above are true.
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5. (2 pts) Consider the function h(x) = f(g(x)) where the graphs of f and g are shown in the figure
below.
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Circle the letter next to the true statement.

(a) h′(0.5) > 0.

(b) h′(1.5) > 0.

(c) h′(2.5) = 0.

(d) None of the above.

Written-answer problems

6. (3 pts) Calculate the limit (where x0 6= 0)

lim
x1→x0

1
x1
− 1

x0

x1 − x0
.

Limit:
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7. (6 pts) Give the equation of a tangent line to the function f(x) = x3− 2x that is parallel to the line
y = x + 4. How many such tangent lines are there?

Tangent line: y =

There are such tangent lines.

8. (5 pts) Use the axes on the right below to sketch the graph of an antiderivative of the function
shown on the left below. You do not need to include a vertical scale on the axes. Label all extrema
and inflection points with “min”, “max” or “IP”.
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9. (10 pts) Lucas is running a race on a track with two straight sections linked by two semi-circular
sections. He runs at a constant rate of 2 m/s, starting at A and going counter-clockwise. His father
stands at the centre of one of the semi-circular sections and his mother stands on the far side of the
other semi-circular section as shown in the diagram below. Let P (t) be the distance from Lucas to
the nearest parent.

Father

ABC

EMother

D

100 m

100 m

80 m

160 m

(a) As Lucas runs through each of the intervals between the labeled points listed below, determine
whether P (t) is increasing or decreasing, concave up or concave down. “Neither” is also a
possibility.

Interval inc./dec. concave up/down

AB

BC

CD

DE

(b) Is P (t) differentiable? If not, at which of the labeled points is it not differentiable?
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