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MA 125 - 109 Calculus 1
Exam 2

1. Attempt all 4 questions.

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 graphing calculators are allowed.

6. This is a closed book test.

Question Mark
1 /30
2 /10
3 /5
4 /5

total /50
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1) (a) If f(x) = 3x4 − 1
2x−2 + 3x2/3, calculate f ′(x). [2]

(b) If h(y) = 1+ey

1−ey , calculate h′(y). Simplify your answer. [3]

(c) Calculate the second derivative d2

dx2 2xex. Simplify your answer. [3]
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(d) If f(x) = x2ex sin(x), calculate f ′(x). Simplify your answer. [4]

(e) Calculate the derivative of
(
1 + 1

x

)4. [3]

(f)Calculate d
dxex+ln(x). [3]
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(g) If f(x) = tanh−1(sin(x)), calculate f ′(x). Simplify your answer. [4]

(h) Calculate the derivative of cos(x2)
1+x2 . [4]

(i) If f(x) = tan(e5−6x), calculate df
dx . [4]

4



2)
(a) Write down the definition of the derivative f ′(x) of a function f(x) [2]

(b) Let f(x) = x2 + 1. Use the definition of a derivative to prove that f ′(x) = 2x. [4]

(c) Prove the sum law (f + g)′(x) = f ′(x) + g′(x). State explicitly which of the limit laws
you use in your proof and where the limit law is used. [4]
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3) Let f(x) = x2

x+1 . Find all of the solutions to the equation f ′(x) = 0. [5]

4) Let p(x) be a quadratic polynomial, so p(x) is of the form

p(x) = ax2 + bx + c.

Determine the values of the coefficients a, b and c so that p(1) = 2, p′(1) = 1 and p′′(1) = 6. [5]
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