Math 173 - Test 1 Name _ Key
February 14, 2019 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (4 points) Find a vector of magnitude 7 that is parallel to —2i — 67 + 12k.
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2. (5 points) Let 8 be the angle that w = —3i 4+ 57 — k makes with the positive y-axis.
Find the measure of 3. Give your final answer in degrees, rounded to the nearest

hundredth. :
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3. (8 points) Forces with magnitudes 500 pounds and 200 pounds act on a hitch at angles
of 30° and —45°, respectively, with the z-axis. Find the direction and magnitude of
the resultant force.
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4. (7 points) The vectors @ and b are shown below. Sketch the vectors @ + b and @ — b.
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5. (6 points) Consider the two points P (2, 2, 3) and Q (4, —5,9).
(a) Find the midpoint of the segment PQ.
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(b) Using the midpoint (.ab_ove) as your initial point, find a set of parametric equations
for the line segment PQ. [
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6. (6 points) Use vectors to find the point that lies two-thirds of the way from P to Q.
P(4,3,0), Q(1,-3,3)
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7. (4 points) Sketch a diagram that shows two vectors, ¢ and w0, and then show
the vector proj;w
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8. (5 points) Let ¥ = 3i — 5j + 2k and @ = 7i + j — 2k. Compute proj; 7.
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9. (6 points) Find the area of the parallelogram determined by the vectors # = —3i+4j+k
and § = —2j + 6k.
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10. (4 points) Suppose @ x @ = 0. Does this necessarily mean that @ = 0?7 Explain.
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11. (6 points) Determine a vector-valued function whose graph is the parabola described
by y = 22 — 1. Then sketch the graph and place arrows on the curve showing its

orientation.
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12. (10 points) Find an equation of the plane that contains the lines described by
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(Hint: The plane’s normal vector is perpendicular to both lines.)
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13. (5 points) Consider the vector-valued functions
—6sin 3t i — 6 cos 3t J.

() = 2cos3ti — 2sin3tj+ 4k and 73(t)
Show that 7;(t) and 75(t) are orthogonal for any real number ¢.
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14. (5 points) Describe (or sketch) the 3D surface defined by the equation
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15. (8 points) Find the measure of the acute angle between the planes given by
r—2y+22=2 and 5r+3y—2z=0.

Give your final answer in degrees, rounded to the nearest hundredth.
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16. (5 points) Find a 2D unit vector that is normal to the graph of y = 23 at the point

where x = —2. (Normal to the graph means perpendicular to the tangent line.)
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17. (6.points) Determine the distance from the point (3,2,1) to the plane described by
dr + 3y + 2z = 1.
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