university of
groningen

Calculus 2

13 March 2014, 14:00-16:00
Midterm Exam

The exam consists of 4 problems. You have 120 minutes to answer the ques-
tions. You can achieve 100 points which includes a bonus of 10 points.

1. [64+10 Points.]

Consider the function
fla,y) = ﬁ
with domain D = {(z,y) € R? : z? # y*}.
(a) Determine the limit of f at (z,y) = (1,1). _
(b) Can the function be extended to the domain R? in such a way that it is continuous
at every point (z,y) € R?? Justify your answer.

2. [104-5410 Points.]
Consider the curve parametrized by r : [0,1] — R® with

2 1
r(t) =ti+ %tQj + §t3 k.

(a) Determine the length of the curve.
(b) For each point on the curve, determine a unit tangent vector.
(c) At each point on the curve, determine the curvature of the curve.

3. [10415 Points.]

Consider the ellipsoid
2 2

T 5 2
— — =3.
17Vt

(a) Determine the tangent plane of the ellipsoid at the point (z,y,2z) = (-2, -1, 3).

(b) Use the method of Lagrange multipliers to find the points on the ellipsoid closest
to and farthest away from the origin.

4. [25 Points.]
Determine the volume of the region enclosed by the paraboloids z = 9 — 22 — ¢2
and z = 322 + 3y? — 16. To this end note that the paraboloids intersect in a circle
contained in a plane of constant z. A sketch might help.
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