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Exercise 1 Determine if the following series converges or diverges. Justify your answers.

e > 1\" = 5
a) 7;)6 b) nz::l(l—n> c) ;M

Exercise 2 Give the parametric equations of the line tangent to the curve of intersection of
the surfaces zyz = 1 and 22 + 2y? + 322 = 6 at the point P(1,1,1)
Exercise 3 a) Find the absolute maximum and minimum values of the function
fz,y) =22 —zy +y* — Tz
on the region R ={(z,y) ; x>0, y<3, 2z —y < 3}
(group your points and their values in a table)

b) Use Lagrange multipliers to find the point on the plane 2z + 3y + 4z = 12 at which the
function f(z,y,z) = 422 + y? + 522 has its least value.
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Exercise 4 Change the order of integration, then evaluate the integral / / e da dy
0 Jy/2

Exercise 5 Let V be the the volume of the region D enclosed by the cylinder 22 + y? = 4
and the planes z =0and y+ 2 =4 .

a) Express, but do not evaluate, V as a triple integral in cartesian coordinates in the order
dzdydzx.

b) Express V as a triple integral in cylindrical coordinates, then evaluate the resulting integral.
Exercise 6 Convert to spherical coordinates the integral:
1 pv/1=2Z 1
/ / / dz dy dx
0 J—V1-22J\/a24y?
then evaluate the resulting integral.

Exercise 7 Evaluate .
—X
/ / Vo ty (y—2z)*dyde
0o Jo

by applying the transformation u =z + y and v =y — 2z



Exercise 8 a) Find the work done by the force F = zyi+ (y — x)j over the straight line from
(1,1) to (2,3).

b) Find the counterclockwise circulation of the field F = zyi + (z — y)j around the curve C'
in the first quadrant, bounded by the curve y = 22 and y = «.

i) by direct calculation

ii) by Green’s theorem



