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Please show your work. No aids allowed e.g. no calculators, no cellphones etc.

1. [10 marks] Given the following table of values for f(x), make your ‘best’ estimate for
f ′(1).

x 0 1/2 3/4 1 5/4 3/2 2

f(x) 0 2 5 6 7 1 -1

2. [34 marks] Compute the derivatives of the following functions (You may use the chain
rule but note it if you use it; you do not need the chain rule for these problems).
Simplify these derivatives but if you are pressed for time there will be part marks for
an unsimplified correct answer.

a) [6 marks]

f(x) =
x + 7
2x− 4

1



b) [6 marks]
f(x) = 2x

√
2x + 6

2



c) [6 marks]

f(x) =
ex

x3

d) [6 marks]
f(x) = xex + ln(5x)

e) [6 marks]

f(x) =
(

x + 4√
x

)2
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f) [4 marks] We are given that f(2) = 3, f ′(2) = 4, g(2) = 5, g′(2) = 6 and f(4) = 7.
Compute (fg)′(2) and (f/g)′(2).

3. [10 marks] Using the limit definition of the derivative, compute the derivative of
f(x) = x3 + 3x. No marks will be given for the use of differentiation rules.
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4. [12 marks] Consider the curve given by y = x−3/2.
a) [2 marks] Find the point on the curve with x = 1/4.

b) [10 marks] Find the tangent line to the curve y = x−3/2 at x = 1/4.

5. [10 marks] Find the tangent line to the curve y = x2 + 4x which has slope 10.
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6. [12 marks] Two sprinters A,B start a race together down a straight track. Let A(t)
and B(t) denote the distance in meters from the starting point, of the runners A,B
respectively, at the end of t seconds. Translate each of the following statements into
a formula involving the functions A(t), B(t) or their derivatives or their derivatives.
a) [3 marks] At 10 seconds into the race, A is one meter ahead of B.

b) [3 marks] At 3 seconds into the race, B is 1 meter/second faster than A.

c) [3 marks] At 5 seconds into the race A is running 10% faster than B.

d) [3 marks] At 7 seconds into the race, both sprinters are accelerating at the same
rate.
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7. [12 marks] When the price of generic cat food is p dollars per kilogram, the monthly
demand is q million kilograms, where

q = (3p + 8)e−p.

Compute the rate of change of the revenue function as a function of changes in the
price p. Give the units of the rate of change as well.
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