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• This term paper is compulsory.
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• It is important that the term paper is submitted by the deadline (see above).
Term papers submitted after the deadline will not be read or marked.∗)

• All term papers must be delivered at the place given above. You must not
deliver your term paper to the course teacher or send it by e-mail.

• If your term paper is not accepted as satisfactory, you will be allowed a new
attempt with a very short deadline. If you still do not succeed, you will not
be permitted to take the exam in this course. You will then be withdrawn
from the exam, so that it will not count as an attempt.

∗) If you believe that you have good a reason for not meeting the deadline (e.g. ill-
ness), you should discuss the matter with your course teacher and seek a formal
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There are four problems, one page

Problem 1, weight 30%. Consider the function f(x) = ln
√

1 + x2 + ex + e−x −K defined
for x ≥ 0. Observe that f ′(0) = 0.

(a) Show that f is convex. You might want to use the relation 1−x2

1+x2 = 2
1+x2 − 1.

(b) Find, for each value of K, the number of zeroes. (Do not find the zeroes themselves.)

(c) Show that f has an inverse g and that lim
y→(2−K)+

g′(y) = +∞.

Problem 2, weight 30%.

(a) Find lim
x→+∞

(xp − xq) when p > q > 0.

(b) Calculate
∫

x6 − 6x5 + 11x4

(x− 1)(x− 2)(x− 3)
dx. (Hint: Expand the denominator in order to divide,

use the product from there on.)

(c) Calculate
∫ 1+ee

ee

1
x
· 1
lnx

· 1
ln lnx

dx. (Hints: Substitute. The integral is improper.)

(d) Show that
∫ e

−e
x314159265 |x||x|

|x|
ln(1 + x2008) dx = 0.

(e) Consider the function f(y) defined for all y ≥ 0 by f(y) =
∫∞
0 tye−t dt (the integral is

with respect to t as if y is constant.)
Show that f(y + 1) = (y + 1)f(y). Hints:

• What does
∫∞
0 mean?

• Use integration by parts
• You might want to look up MA1 p. 224 or EMEA p. 265.

Problem 3, weight 25%. Let K > 0 be a constant. Consider the differential equation

ẋ = (t−K)
x

lnx
(for t > 0, x > 1)

(a) Find a t which is a stationary point for every solution x(t).

(b) Find the solution which is such that x(K) = e.

Problem 4, weight 15%. Indicate true or false; justify briefly, but only briefly (that is: less
than you would do for an exam).

(a) If A and B are both n× n matrices, then (A + B)′ = A′ + B′.

(b) If A and B are both n× n matrices, then (A + B)2 = A2 + 2AB + B2. (Hint: Calculate the
difference between the LHS and the RHS. Is it always zero?)

(c) If the price vector p, the initial endowment a, and the post-trade endowment x are
all n-vectors, with all prices pi > 0 and a 6= 0, then the budget constraint equation
p · (x− a) = 0 in the unknown x, has n− 1 degrees of freedom.


