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1. Let us study the surface zyz = 2 in the 1% octant z,y,z > 0. If we choose an arbitrary
point on the surface, then the tangent plane to the surface at that point bounds a tetra-
hedron together with the coordinate planes. Show that the volume of the tetrahedron is
independent of the chosen point and calculate this volume.

2. f(z,y,2) = - e¥"% = f(2,—4,2) = 2. Approximate f(2.05,—3.92,1.97) using linear
approximation.

3. Let f(z,y) be a continous function with continous 1% order partial derivatives in R?. Intro-
duce polar coordinates 7 and 8 viaz = rcosf,y = rsin 6. Then f(z,y) = f(rcosf,rsinf) =

F(r,6). Show that (OF/dr)? + (X - 9F/86)? = (0f/0z)? + (8f/dy)*.

4. Calculate fog(f\f/z7 V16 — z4dz)dy.

(Hint: Change of order of integration.)

5. The sphere 12 + y? + 22 = R? and the right circular
cone z2 + y2 = 2% bound a region W in the shape of
an icecream cone in the upper halfspace z > 0. In the
figure to the right we have a cross-section of W through
its axis of symmetry (the z-axis).

a) Calculate the volume V = [[f, dV of V.
(Check: V < % . %”R‘*, since six icecream cones can be

fitted in the sphere z2 + y? + 22 = R? and there will be
some space left over.)

b) Because of symmetry, the centroid of W is on the
z-axis. Calculate the 2-coordinate = = ¢ [[[, z- dV of
the centroid.

(Hint: Because of the shape of 1/, cylindrical or spher-
ical coordinates may be suitable.)




