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Exam 1 MAC-2313

1. (15 pts)

Spring 2012
To receive credit you MUST SHOW ALL YOUR WORK.

PantherlID:

(a) the angle between u and v (answer as inverse trig function ok);
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(b) two vectors ull, ut, so that u = ul +ut, ul |, ut Lv.
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(c) the a1 ea of the pa,rallelog;ra,m determined by u and v.
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2. (10 pts) Match the following equahons with the appropriate surface:
i) 22 - 2% —322=1 G (“-)
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v) (z + 1)2 b 2y = 1)2 = B(z = 2)2 = 10. ¢

(a) ellipsoid
(d) elliptic cylinder
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(b) hyperboloid with one sheet

Fven the vectors u = —i, v = 2i + j + 2k, find each of the following:
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(¢) hyperboloid with two sheets

(e) elliptic paraboloid



3. (15 pts) (a) (5 pts) Sketch the graph of r(t) = 3costi— v/3sintj in 2-space, indicating the dircction
of increasing ¢.

(b) (10 pts) Find the unit tangent vector to the curve when ¢ = #/3 and write the parametric equations
of the tangent line to the curve when ¢ = /3.
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4. (12 pts) Determine if the lines v Y e
=3
Ly: w1t yo 12t 2m:2¢ Lp: @us=28, yu 238, 2w 4425

are parallel, intersecting, or skew.
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5. (18 pts) (a) (6 pts) Show that the line L given by @ == 1 -+ 2¢, y == —1 ¢, 2z = 4 is parallel to the
plane m whose equation is & — 2y -+ z == 0.

(b) (12 pts) Find the equation of the plane that contains the line L and is perpendicular to the planc «
(where L and 7 are those in part (a)).
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6. (18 pts) (a) (10 pts) Compute the curvature, x(t), of the curve
r(t) = V2costi+ v2costj-+ 2sintk

(b) (8 pts) Show that the curve in part (a) is a circle, confirming your result from (a). Hint: Check that
the curve lies on the sphere 2% + 32 - 2% = 4 and on a certain plane.
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7. (12+3 pts) Find the arc length parametrization of the curve r(t) = €' costi -+ ' sintj + 3k. (Bonus)
Can you describe in words what, does the curve represents in 3-space?
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8. (10 pts) Suppose that a particle is moving on a curve with constant speed. Show that at‘ every moinent
the velocity vector is perpendicular to the acceleration vector.
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