
Compulsory Assignment 2 in MAT1000, Autumn 2007.

You must turn in your paper before 14.30 on Friday October 19 at Ekspedisjons-
kontoret”, Department of Mathematics (7th floor NHAbelshus). As experience
shows that there are long queues around deadline, you are advised to turn in
your paper early. Remember to use the official front-page when turning in your
paper! If you due to illness or other circumstances have a need to extend the
deadline, you must apply for an extension to Elisabeth Seland (room B718,
NHAbelshus, e-mail:studieinfo@math.uio.no, phone 22 85 59 07). Remember
that illness has to be documented by a medical doctor. See

http://www.math.uio.no/academics/obligregler-eng.shtml

for more information about rules concerning compulsory assignments at the
Department of Mathematics. The assignment is compulsory, and students who
do not get their paper accepted, will not get access to the final exam. To get the
paper accepted, you must have made an attempt at all problems, and at least
50% must be correctly solved. As you may get partial credit for a problem even
without having reached a final answer, it is important that you turn in all your
work. In solving the problems you may collaborate with others and use all tools
available. However, the paper you turn in must be written by you personally
(by hand or computer) and it should reflect your understanding of the material.
If we are not certain that you understand your own paper, we may ask you to
give an oral presentation.

Problem 1

Let f(t) be an harmonic oscillation with middle value 1, amplitude 1, period
π og akrophase π

4 and let g(t) an harmonic oscillation with middle value −1,
amplitude 1

2 , period π og akrophase 3π
4 .

Find the middle value, period, amplitude og akrophase of

h(t) = f(t) + g(t).

It may be wise to make a sketch and think a bit before you uncritically start
calculating.

Problem 2

A farmer is building a new barn and must get a long-term loan of 3 million
krones. The loan will be paid out the first working day of the year the building
of the barn starts, and interest and repayment will take place the first working
day in the years to follow.
The farmer is considering three different offers.
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a) Bank A gives two offers.
Loan A1 requires yearly repayments of 150.000 krones and 5% interest on
the remaining debt at the end of each year, while loan A2 requires yearly
repayments of 100.000 krones and 3% of the remaining debt at the end of
each year.
How much interest must the farmer pay in total for the two alternatives?
Which of these offers would you recommend, and why?

b) Bank B offers another kind of loan. At the end of each year, the farmer
must pay 3% interest of the remaining debt, and a repayment of 5% of
the remaining debt.
Find the least upper bound for how much interest the farmer may have
to pay in total, and compare this with the offers from Bank A.

Problem 3

The farmer from Problem 2 has just taken over the farm from her father, a
father that has not been keen on maintenance and fertilizing.
Among other products, the father grew potatoes, and by looking at old accoun-
tancy books, the farmer discovered that the production of potatoes had been

1966 20.000 kg.

1970 14.480 kg.

1975 12.610 kg.

1985 10.980 kg.

1995 10.130 kg.

2005 9.570 kg.

Let t be the number of years after 1965. Find a continuous function f(t) as nice
as possible that fits well with the observed data. Explain the strategy you have
chosen in order to find this function.
Hint: Try to plot the points using both standard and logarithmic scales on the
axes in order to get an idea of what kind of function this may be.

In the accounts, the production of potatoes is given on the nearest 10 kg. Com-
pute the value of your function for the years given on the nearest kilogram.

Problem 4

Let

f(x) =
ex − e−x

2
and

g(x) =
ex + e−x

2
.
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These functions are also known as the hyperbolic “cousins” to the sinus and
cosinus functions respectively.

a) Show that
f(2x) = 2f(x)g(x),

that
g(2x) = (f(x))2 + (g(x))2

an that
(g(x))2 − (f(x))2 = 1

for all x.

b) Let

h(x) =
f(x)
g(x)

.

Find the horizontal asymptotes of h. Does h have any vertical asymptotes?

c) Explain why
x < y ⇔ h(x) < h(y)

and use this to find out which values

y = h(x)

may take when x varies over R.
Justify your answer.

END
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