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Calculators are not allowed. The examination time is 3 hours.
Ask, if You suspect typos in the text!

1. We wanted to measure the distance a between two points B and
C. For this purpose we used a sextant, which gives the angle 60°
with high accuracy and walked around, until we found a point
A such that the angle between AB and AC was 60°. We then
measured AB to be ¢ = 300+ 5m and AC to be b = 800 % 10m.
The law of cosines a? = b? + c? — 2bc - cosa then gave that the
distance BC is a = 700m.

Use the differential to calculate an approximate upper limit for
the uncertainity in this approximation of a due to the uncer-
tainities in b and c.

2. The equation z+2y+2+€?* = 1 determines implicitely a function
z = f(z,y) in a neightbourhood of the origin (z,y) = (0, 0) such
that f(0,0) = 0.

a) Find the Maclaurin-polynomial (Taylor-polynomial near the -
origin (0,0)) Py(xz,y) of degree 1 for f(z,y).

b) Find the Maclaurin-polynomial (Taylor-polynomial near the

origin (0,0)) Py(z,y) of degree 2 for f(z,y). 6

3. Use the method of Lagrange multipliers to find the maximum
and minimum values of the function 22 + zy + Iy on the ellipse
2 +zy+2%=1. ]

4. The hexahedron to the right is bounded by the coordinate planes, (
the planes z = 2,y = 1 and the plane, that passes through the /
points (4,0,0), (0,2,0) and (0,0,6), so its volume is 6. At the /
point (z,y,2) the density of the hexahedron is é(z,y, 2) = zy, /
SO Opnin = 0 and .4, = 2. Calculate the mass of the hexahedron. Z
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5. Calculate the area of the part of the paraboloid z = 1— (z?+y?),
which is above the zy-plane.




