Exam 1

Math 241
June 21, 2007
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Instructions:
1. You have 90 minutes to finish the test. It should take around one hour. The exam is worth 100 points.
2. There are no calculators allowed on the test.
3. Answers involving inverse trigonometric functions are acceptable, especially if the answer does not
simplify to a reference angle.
4. No ipods or music systems are allowed during the test.
5. No cell phones are allowed during the test.
1. (4 pts) Define what it means for two lines to be skew. V/
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(6 pts) State the formula for curvature and give the curvature of the grrle (x—2)%*+y*=0.
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3. (4 pts) State a formula for the magnitude of the cross product of two vectors in terms of the angle
between the vectors.
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4. (6 pts) State the equations that give z, y and z in terms of p, ¢ and 6.
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5. (7 pts) Find the angle between the vectors (5,—5,5) and (2,0, 0). You may not be able to solve for an
actual number.
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6. (7 pts) Give an equation for the plane that is perpendicular to the line z = ¢, = 2t + 1,z=-3t—12

and passes through the point (2,5, —18).
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7. (4 pts) True or false. You do not need to justify your answers. a, b and ¢ are vectors.
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8. (a) (6 pts) Find a point that lies on both the planes P:z+y+z=1land B ——%m — gy +z=1
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(b) (4 pts) Find the normal vectors for the planes P, and .
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(¢) (6 pts) Find a vector which is perpendicular to the normal vectors of £ and .
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(d) (4 pts) Give the symmetric equations for the line of intersection between the planes P and Ps.
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2,4,2) and (3,3, 5).
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9. (6 pts) Find the volume of the parallelepiped defined by the vectors (3,1,1), (
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10. (9 pts) If the position of particle in motion is given by the formula r(t) = (5t, cost,sint), find ar and
ay, the tangential and normal components of acceleration.
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11. Consider the cone z? = 3z% + 3y*.

(a) (4 pts) Convert the equation into cylindrical coordinates.
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(b) (4 pts) Convert the equation into spherical coordinates.
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12. (7 pts) Calculate the integral / (1, cost, £H2) dt.
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13. Identify the following surfaces.
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Exam 2

Math 241
July 3, 2007

Instructions:

I
2.

You have 90 minutes to finish the test. It should take around one hour. The exam is worth 100 points.

There are no calculators allowed on the test.

Answers involving inverse trigonometric functions are acceptable, especially if the answer does not
simplify to a reference angle.

No ipods or music systemns are allowed during the test.

No celi phones are allowed during the test.




1. (6 pts) What are the two different geometric interpretations of the gradient?
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2. (10 pts) The temperature at a point (z,y) is given by the function T'(z,y) = 2zy — 122 — y. A bug
is crawling along the path traced by the curve r(t) = (/I +¢,2 + 3t). How fast is the temperature
changing after the bug has been crawling for 3 seconds (time is in seconds, and the temperature is in

degrees Celsius)?
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3. (a) (6 pts) Draw some typical level curves with both positive and negative values of the function
f(z,y) = 2% —y* and label the value of the function on those curves. -
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(b) (10 pts) Find the maximur_x-]“valuc that the f attains on the region of the plane bounded by the
circle 22 + 32 = 16.
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4. (10 pts) Determine if the following limit exists. If it does, evaluate it.
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5. (a) (4pts) Define what it means for a function f (3: y) to be continuous at the point (a, b). .
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(b) (10 pts) Show that the function f(z,y) = z* + * is continuous at the point (0,0).
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6. (12 pts) Find and classify all critical points of the function f(z,y) = 12 — 222 + 23 + 332,
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7. Consider the function f(z,y) = 2° + * — zy.
(a) (4 pts) Find V f(z,y).
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(b) (4 pts) Find the direction of the maximum directional derivative for the function f(z,y) =
22 4+ 3 — zy at the point (2, —1).
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(c) (6 pts) Find the directional derivative of f in the direction of the vector (1, 2} at the point (2, —1).
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8. (a) (9 pts) Find the equation of the plane tangent to the surface z = z* + 3 at the point (2,2,8).
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(b) (9 pts) Now give a good estimate of the z-coordinate of the point (2.1,1.9, z) that lies on the
surface.
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Exam 3

Math 241
July 17, 2007

- KEY

Instructions:

1.

2
3.
4

. Answers involving inverse trigonometric functions are acceptable, especially if the answer does not

bt

You have 90 minutes to finish the test. It should take around one hour. The exam is worth 100 points.

. You must show all work to receive full credit,

There are no calcnlators allowed on the test.

simplify to a reference angle, -

No ipods or music systems are allowed during the test.

. No cell phones are allowed during the test.




1. Set up the integral of the function f(z,y) = zy? over the region R which is bounded by the circle of
radius 2 centered at the origin using:

(a) (5 points) rectangular coordinates;
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(b) (5 points) polar coordinates.
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(c) (8 points) Now evaluate the integral in polar coordinates.
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2. (5 points) Draw an example of a region R in the zy-plane which is neither z- nor y-simple.

3. (10 points) Use a double integral to find the volume in the first octant which lies beneath the plane
8z + dy + 2z = 16.
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(a) (4 points) State the form of the differential dV" for cylindrical coordinates.
AV= oz drol®

(b) (6 points) Justify the cylindrical expression of the differential dV/ by explaining the subdivision
for the appropriate Riemann Sum.
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(a) (10 points) Find the centroid of the Triangular region with vertices (0, 0), (0,7), and (r, 0) which
has uniform density &(z,y) = 1. d,r
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(b) (7 points) Use the first theorem of Pappus to verify that the volume of a right circular cone with
radius 7 and height r is given by $7r®
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6. (10 points) Find the mass of the solid with density 6(z, y, z) = 2° bounded by the sphere z*+y*+2° =
25 and the cone z = /3(z? + ¥?}. (Hint‘."{ Use spherical coordinates.)
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7. (a) (6 points) Parameterize the top half of the sphere of radius 5 centered at the origin in terms of 7

and 4.
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(b) (6 points) Set up, but do not compute, a double integral in terms of r and @ for the surface area
of the top half i)f:s the sphere of radius 5 centered at the origin.
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8. (a) (4 points) Write down the general form of the Jacobian for the change of variables given by
z = z(u,v,w), z = z(v,v,w), and z = z(u, v, w).
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(b) (5 points) Give a change of variables for z and y in terms of u and v which would assist with
computing the area bounded by the curves z = yho =4yt y =15 y = 1523
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(c) (9 points) Using the change of variables z = Ju, y = 4w, find the area bounded by the ellipse
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