
Calc III Summer 2011
Instructor: Vignon Oussa

Test 2

Name

In order to receive full credits, you must show detailed work written neatly
and you must put your final answers in a box

No graphing calculator allowed only a basic scientific calculator
for this test

1



1. (a) (4 points) Given the point P (1,−1, 1) given in rectangular coor-
dinates, find the corresponding spherical coordinates

(b) (3 points) Write the equation z = x2 + y2 in cylindrical coordi-
nates

(c) (3 points) Write the equation x2 + y2 + z2 + 2z = 0 in spherical
coordinates
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2. Given a particle traveling in the plane at time t along the curve

−→r (t) = 〈3 cos 3t, sin 3t〉

(a) (1 points) Find the position of the particle when t = π

(b) (3 points) Find the velocity of the particle at time t

(c) (3 points) Find the speed of the particle at time t

(d) (3 points) Find the acceleration of the particle at time t
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3. Given the smooth curve −→r (t) = (6t2 − 5t)
−→
i + (t+ 10)

−→
j +
−→
k

(a) (2 points) Compute −→r (2)

(b) (3 points) Compute −→r ′(2)

(c) (5 points) Find the parametric equation for the line that is tan-
gent to −→r at t = 2

4



4. Given the smooth space curve −→r (t) = 〈t, cos(2t), sin(2t)〉

(a) (1 point) Find −→r ′(t)

(b) (1 point) Find −→r ′′(t)

(c) (4 points) Compute and simplify your answer as much as possible
the following: −→r ′(t)×−→r ′′(t)

(d) (4 points) Compute the curvature of the curve at t
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5. Given the smooth curve −→r (t) = 〈4 cos t, 4 sin t, 5t〉

(a) (3 points) Compute ‖−→r ′(t)‖

(b) (3 points) Using the appropriate formula, compute the arclength
of the curve when 0 ≤ t ≤ 2

(c) (4 points) Find the arclength parametrization of the curve −→r
defined above
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6. Given −→r (t) = 〈7t sin t+ 7 cos t, 0, 7t cos t− 7 sin t〉 , where t > 0

(a) (3 points) Compute the unit Tangent vector
−→
T

(b) (3 points) Compute the principal normal vector
−→
N

(c) (4 points) Compute the Binormal vector
−→
B
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7. Use polar coordinates, find the following limits

(a) (5 points)

lim
(x,y)→(0,0)

x2y + xy2

x2 + y2

(b) (5 points)

lim
(x,y)→(0,0)

cos

(
x2

x2 + y2

)
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8. (a) (5 points) Find a trigonometric parametrization of the curve in-
tersecting the paraboloid z = x2 + y2 and the horizontal plane
z = 4

(b) (5 points) Find the curvature of the curve obtained above
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9. Find the following limits

(a) (5 points) limt→∞
〈
arctan t, e−2t, ln t

t

〉

(b) (5 points)
∫ π
0

(sin 2t)
−→
i + (cos 3t)

−→
j + t

−→
k
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10. Given the vector valued function −→r (t) = 〈t− 2 sin t, 5− 2 cos t〉 where
0 ≤ t ≤ 2π

(a) (3 points) Compute the velocity vector

(b) (3 points) Compute the acceleration vector

(c) (4 points) Find the smallest positive value of t at which the
velocity vector is perpendicular to the acceleration vector.
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