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MA 125 - 104 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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Answer ALL of the questions from A1 to A10.

A1) Let f(x) = (x−2 + x3/5)3. Find f ′(x). [3]

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

A3) Calculate d
dxe

2x2
. [3]

A4) If f(x) = ln(ex sin(x)), calculate df
dx [3]

A5) Calculate d
dθ sec2(θ). [3]

A6) Find the equation of the tangent line to f(x) = 1
x2+1 at the point x = 0. [3]

A7)
∫ 4

1

x−2 dx [3]

A8) If lim
x→−1

f(x) = −2 , find lim
x→−1

f(x)−2
(f(x)−1)2 . Justify your answer. [3]

A9) lim
h→0

sin(6h)
h . [3]

A10) lim
x→0

(
cot(x)− 1

x

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

B1) In this question on integration, 0 ≤ t ≤ 1 denotes a real number.

a) Sketch the graph of y = |x2 − t|, for 0 ≤ x ≤ 1, where t is a fixed number 0 < t < 1. [2]

b) For an arbitrary fixed number 0 ≤ t ≤ 1, find a formula for the area A(t) under the graph of y = |x2 − t|

between 0 and 1. [4]

c) Let A(t) denote the area under the graph of y = |x2 − t| between 0 and 1 that you found in part (b)

above. Find the value of t (where 0 ≤ t ≤ 1) that minimizes the area A(t). [4]

B2)

a) State the definition of continuity of a function f(x) at a point x = a. [2]

b) Write down the definition of the derivative f ′(a) of a function f(x) at a point x = a. [2]

c) Prove that if a function f(x) is differentiable at x = a then it is continuous at x = a. [4]

d) Is it true that if a function f(x) is continuous at x = a then it is differentiable at x = a? If you think it

is true, prove that it is true. If you think that it is false, provide an example to show that it is false. [2]

B3) In this question, let f(x) = x+ sin(x) and x ∈ [0, 2π].

(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). Mark any points of inflection and any local maxima or minima on your graph.

[2]

B4)

(a) 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. [8]

(b) If the volume of the cuboid is instead v, for some number v, write down the dimensions of the cuboid

which minimizes the surface area. With reference to your solution to part (a), briefly justify your answer. [2]
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