MAT 421 - Exam1 — Fall 2013 w P )’
Instructor: Dr. Francesco Strazzullo Name

Instructions. Complete 10 out of the following 20 exercises. Each exercise is worth 10 points.
SHOW YOUR WORK NEATLY, PLEASE (no werk, no credit).

1. Find an equation of the sphere with center P (6,~2,4) that is tangent to the xz-plane.
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2. For the given forces F, and F,, compute the magnitude of the resulting force and its direction.
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3. Determine all values fora such that the vectors x = 2i+j+ 2k and y=1i+ 2j + ek will form a 60° angle.
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4.1 b={1,0,1) c= {011}, and a={2,-3,2) find a value forzwhlch guarantees that a, b, and ¢ are coplanar.
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5. Find an equation of the plane passing through the points 4, B, and C shown below.
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6. Leta=2i+j—kand b=i+ 2j + 3k. Find an equation of the line parallel to a + b and passing through the tip of b.
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7. Find parametric equations and symmetric equations of the line passing through the points 4 and B shown below
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8. Let L be the line given by x=2—¢#, y=1+¢, and z =1 + 2¢. L intersects the plane 2x + y—z =1 at the point P =(1, 2,
3). Find parametric equations for the line through P which lies in the plane and is perpendicular to 1.
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9. LetAx, y)= 4!4—:{2—2}?2
(2) Evaluatef(-l 1 \i "l‘z(l z ‘2{—

(b) Find the domain of £,

(c) Find the range of /.
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10. Find rectangular and spherical equations for the surface whose equation in cylindrical coordinates is &= _;_r
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11.Use the given data: o E
Los Angeles: Latituder34.05°N and Longitude 118.25°W; @ = 99 - Ol
Hawaii: Latitude 21.3°N and Longitude 157.83°W., (?: 360 -p

Find the distance from Los Angeles to Hawaii (Assume the radius of earth is 3960 miles.)
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12. Show that the curve with vector equation r (¢} =2 cost i+ sin (21) j + 2 sin £ k is the curve of intersection of the

-1 Loand 22+ 422 = .
surfaces L(f_ 4y and x° +y° +2° = 4 Use this fact to sketch the curve.
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14. Find parametric equations of the tangent line to the curve r(i) = (z, /JE GOsé, «;E sin I) at [% .1 1]. Then sketch

the curve and its tangent line.
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15. Find the unit tangent and the unit normal to the graph of the vector function ¥{#) = (12 -2,2t- 33) att=1.
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16. At what point does the curve r{2) = ( 2te’, e") have minimum curvature? What is the minimum curvature?
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17. Find the center of the osculating circle of the curve described by x = 4 gint, y = 3, z=4costat ([I,l],-’-})_
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18. Let a (7), v (#), and r (#) denote the acceleration, velocity, and position at time ¢ of an object moving in the xy-plane.

Find r (¢), given that a(}) = (:32’ +24e% - 3}, v(0) = (% i E}andr(l]} = (é E}
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19. Find a parametric representation for the surface consisting of that part of the cylinder x*+2z° = 1 that lies between

the planes y=—1 and y=3.
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20. Find the direction vector of the line which is the intersection of the planes x +y+z=1landx+y z=2.
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