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MA 125 - 109 Calculus 1
Final Exam

1. Answer ALL of the questions from A1 to A10.

2. Answer THREE questions from B1, B2, B3, B4.

3. The presentation of your solutions will be assessed.

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

5. Answer the questions on looseleaf paper.

6. score out any rough work.

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

8. No graphing calculators are allowed.

9. This is a closed book test.

10. Staple your solutions to this question sheet before you hand them in for grading.
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A1) Let f(x) = (x2 + x3/5)4. Find f ′(x). [3]

A2) If y = ln(secx), calculate y′. [3]

A3) Calculate d
dxe

x2

. [3]

A4) Calculate d
dθ sec2(θ). [3]

A5) If f(x) = ln(ex sinx), calculate df
dx [3]

A6) Calculate the derivative of (sin(x))x. [3]

A7) Calculate

∫ 1

0

(4x3 − 2x5) dx. [3]

A8) Calculate the general antiderivative

∫
x4 + 1

x2
dx. [3]

A9) Calculate lim
x→−1

1+x
1−x2 . [3]

A10) Determine the values of c for which the function g(x) =

 x2 − c if x < 5

4x+ 2c if x ≥ 5
is continuous at x = 5.

[3]
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Answer THREE questions from B1, B2, B3, B4.

B1)

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. [3]

(b) Let f(x) = x2 − 2x. Find all of the values b such that y = 6x+ b is a tangent line to f(x). [4]

(c) Find the value of n such that y = xnex satisfies the equation xy′ = (x− 3)y [3]

B2)

a) Use l’Hôpital’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. [4]

b) Prove the following special case of l’Hôpital’s rule: Let c ∈ (a, b) and let f(x) and g(x) be continuous on

(a, b), and g′(c) 6= 0. If

lim
x→c

f(x) = f(c) = 0 and lim
x→c

g(x) = g(c) = 0.

Then

lim
x→c

f(x)

g(x)
= lim
x→c

f ′(x)

g′(x)
.

[4]

c) If lim
x→c

(f(x) + g(x)) = L, is it true that lim
x→c

f(x) = L − lim
x→c

g(x)? Justify your answer (either show that

it is true or give an example to show that it is false) [2]

B3) In this question, let f(x) = 1
x2−1 .

(a) Determine on which intervals f(x) is increasing and on which intervals it is decreasing. [4]

(b) Determine on which intervals f(x) is concave up and on which intervals it is concave down. [4]

(c) Sketch the graph of f(x). [2]

B4) A jogger runs around a circular track of radius 60ft. Let (x(t), y(t)) denote her coordinates at time t,

where the origin is the center of the track.

a) Write down the equation relating x(t) and y(t). [2]

b) When the jogger’s co-ordinates are (36, 48) her x-coordinate is changing at a rate of 14ft/s. Find the rate

of change of her y-coordinate at this point. [8]
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