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MA 125 - 105 Calculus 1
Final Exam

1. Attempt questions A1, A2, A3, A4 and A5, and attempt any three questions out of
B1-B5.

2. Write your name and J. number at the top of this page.

3. Answer the questions in the spaces provided.

4. Show all your work required to obtain your answers.

5. No calculators are allowed.

6. This is a closed book test.

Question Mark
A1 /9
A2 /5
A3 /5
A4 /3
A5 /2
B /5
B /5
B /5

total /39
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A1)
(a) Let f(x) = (x2 + x3/5)4. Find f ′(x). [2]

(b) Calculate d
dt ln(tan(t)). [2]
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(c) Let f(x) = e2x sin(x). Calculate the second derivative f ′′(x). [2]

(d) Calculate the derivative of f(θ) = cos(cos(eθ)). [3]
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A2) (a) Evaluate
∫ 2

1
1 + 1

x + e2xdx. [2]

(b) Evaluate
∫ π
−π | sin(θ)|dθ. [3]
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A3)
(a) Evaluate the limit lim

x→0

32x−1
3x−1 . (Hint: either simplify the expression algebraically or use LHopital’s rule.)

[2]

(b) Use l’Hopital’s rule to evaluate lim
x→0

(
ex

ex−1 −
1
x

)
. Remember to show that l’Hopital’s rule applies before

you use it. (Hint: you will need to rewrite the expression before you can apply l’Hopital’s rule.) [3]
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A4)
(a) Write down what it means for a function f(x) to be continuous at a point c. [1]

(b) For what values of a is the function f(x) =
{

x2 − a if x < 5
4x+ 2a if x ≥ 5 continuous? [2]

A5) Calculate the general antiderivative
∫

(2θ3 + 2 cos(θ) + e5θ + θ−3)dθ. [2]
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B1) A cuboid has square base of width x and has height y.
Find the dimensions x and y for which the volume is 2m3 and the surface area is as small as possible. [5]
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B2) In this question, let f(x) = x3 − 2x2 + x
(a) Determine on which intervals f(x) is increasing and on which intervals it is decreasing. [2]

interval test value sign behaviour

(b) Determine on which intervals f(x) is concave up and on which intervals it is concave down. [2]
interval test value sign behaviour

(c) Sketch the graph of f(x). [1]
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B3)
(a) Let a, b, c be numbers with a 6= 0. Show that there is exactly one point on f(x) = ax2 + bx+ c where
the tangent line is horizontal. [2]

(b) Find the gradient of the tangent line of x2y3 + 2y = 3x at the point (2, 1). [3]
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B4)
(a) Let f(x) = x2 − 2x. Find all of the values b such that y = 6x+ b is a tangent line to f(x). [3]

(b) Find the value of n such that y = xnex satisfies the equation xy′ = (x− 3)y [2]
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B5) The radius of a circular oil slick expands at a rate of 2m/min.
(b) If the radius is 0m at time t = 0, what is the radius of the slick after 3 minutes? [1]

(b) If the radius is 0 at time t = 0, how fast is the area of the slick increasing after 3min? Include the
units in your answer. (The area of a circle is πr2.) [1]
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