
Compulsory Assignment 1 in MAT1000, Autumn 2007.

You must turn in your paper before 14.30 on Friday September 14 at Ekspedi-
sjonskontoret”, Department of Mathematics (7th floor NHAbelshus). As experi-
ence shows that there are long queues around deadline, you are advised to turn
in your paper early. Remember to use the o!cial 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

a) In Norway it is normal to express the amount of rain in millimeters of
rain, while in Austria the amount is given in terms of liters per square
meter.
Explain the relationship between the numbers used to express the same
amount of rain in Norway and in Austria.

b) The standard way to express the fuel consumption of a car is in terms of
liters per metric mile (10 kilometers).
Explain why we might have used square millimeters instead. How many
square millimeters will a fuel consumption of 0,67 liter per metric mile
correspond to?

Problem 2

The Ph-level of a lake is too low, and ten metric tons of powdered limestone is
to be added to the lake over a period of a year. The limestone will be added in
monthly doses. For each month, the amount of limestone added will be reduced
by 10% compared to the previous month.
How much limestone must we ad to the lake the first month for the total amount
to be 10 tons after 12 months.
Give your answer on the nearest kilogram.
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Problem 3

A company has worked hard to cut down on the absence due to illness, and the
average absence for the last years have been

2000 9,8%

2001 9,5%

2002 9,0%

2003 8,4%

2004 8,0%

2005 7,6%

2006 7,3%

a) Let x represent x years after year 2000 and let f(x) be the average absence
due to illness that year.
Place the points (x, f(x)) given above in a suitable coordinate system.

b) The management assumes that the reduction of the absence due to illness
will be almost linear until it is below 6%.
Based on the given data, give a prognosis for when the company’s aim of
an absence of 6% is achieved?
Explain your way of thinking.

Problem 4

A handicraftsman has specialized in making cutlery of wood; knives, forks and
spoons to be precise. He needs one half hour to make a knife or a spoon, while
he needs three quarters of an hour in order to make a fork. A spoon may be
sold by itself, while knifes and forks can only be sold as knife-fork-pairs.
He will be able to make up to 1000 units of cutlery per year, and he will allocate
600 working hours per year to this production.

a) Let x denote the number of spoons and y the number of knife-fork-pairs
the handicraftsman produces in a year.
Make a sketch of the points (x, y) in the xy-plane satisfying the above
restrictions.

The craftsman estimates that the expenses for materials, paint and wear on his
tools will amount to 5 kroner for a knife, 10 kroner for a spoon and 15 kroner
for a fork. A local shop is willing to sell his products, and o"ers 100 kroner for
a spoon og 240 kroner for a knife-fork-pair.

b) Find an expression for the profit the craftsman makes by producing x
spoons and y knife-fork-pairs. Then decide the values of x and y that will
give the largest profit.
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c) What should the craftsman do if the shop o"ers 250 kroner for a knife-
fork-pair, but still 100 kroner for a spoon? Justify your answer.

END
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