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1. Let C be the curve with vector function r(t) = 〈 3+
√

2 cos t , 2−sin t , 4+sin t 〉 .
(a)[3] Find the arc length of the curve C between the points (3 +

√
2, 2 , 4) and

(3, 1 , 5) .

(b)[6] Find the curvature and the torsion of the curve C .

(c)[3] Identify the curve C as intersection of two surfaces. What kind of curve is
C ?
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2. Evaluate each of the following limits or explain why it does not exist.

(a)[5] lim
(x,y)→(0,1)

(y − 1)
5
√
x16

x4 + (y − 1)5

(b)[5] lim
(x,y)→(1,0)

y3

(x− 1)2 + y2
.
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3.[9] If f(u) and g(v) are differentiable functions, find the value of

∇f(3x2 − 2y2) • ∇ g(5x2 y3) .
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4. Let f(x, y) = ex
2−y2 .

(a)[5] Find the directions in which the directional derivative of the function f at

the point (
1

2
, −1

2
) has the value 1 .

(b)[4] Find the second directional derivative of f at the point (−1,−1) in the
direction of v =< 3, 4 > .
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5.[10] Let C be the curve of intersection of the cylinder y2 + z2 = 1 and the plane
x + 2y + 3z = 0 . Use Lagrange multipliers to find the closest and the farthest
points on C from the origin.
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