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We will collect your answers in the classes on 5th and 6th December.

Exercise 1 A newspaper producer with total cost function

TC (Q) = 4Q2 + 4Q+ 70

(quantity in 100,000 newspapers, costs in $1000) is currently producing 200,000 newspapers. Based on
the marginal costs, estimate how much it will approximately cost him to print another 25,000 newspapers.
Given that the total cost function is convex, deduce without further calculations whether this will slightly
under- or overestimate the true increase in costs. (Compare p. 13 of the ¯rst handout and H/B p.135 {
137)

Exercise 2 Sketch the graph of a function y (x) that has all the following properties:
i) y0 (x) > 0 when x < 0 and when x > 4
ii) y0 (x) < 0 when 0 < x < 4
iii) y00 (x) > 0 when x > 3
iv) y00 (x) < 0 when x < 3:

Exercise 3 For the function

y (x) =
x

(x+ 1) (x¡ 1)
determine the limits

lim
x!¡1 y (x) lim

x!+1 y (x) lim
x!¡1¡

y (x) lim
x!¡1+

y (x) lim
x!1¡

y (x) lim
x!¡1+

y (x)

Exercise 4 Consider the function

y (x) =
1

x2 + 1

i) Determine limx!¡1 y (x) and limx!+1 y (x).
ii) Calculate and draw a sign diagram for the ¯rst derivative. Where is the function increasing or

decreasing. Are there any peaks or troughs?
iii) Calculate and draw a sign diagram for the second derivative. Where is the function convex or

concave. Are there any in°ection points?

Exercise 5 Find all critical points of the function

y =
1

4
x4 ¡ 2x2

Are these local maxima or minima?


