MAT 421 - Examl —Fall 2015 — Take Home Part

T2
Instructor: Dr. Francesco Strazzullo Name ’(d)/

Instructions. Complete 7 out of the following 10 exercises, according to the instructions. Each exercise is worth 10
points,
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

Complete the following exercises.
l. Fmd an equat;on of the sphere with center € = (1, 2,1} that is tangent to the plane 2x—y+z=-3
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2. Determine all vatucs for « such that the vectors X = 3i 4+ aj — 2k and y =i + 2j + k will form a 30° angle.

T = AT 36 D 32w -2 =98 ] w«‘d‘
S wm«s\)‘% \j &t +13 -D{(u@b —-Z(@u-ett’)) mﬂDZ+8q,+6q,,
= 761, iy =b q;-;-Sleb’ Q@ DO L+ 3N Re e TED  Belqusd

& mysT B REAL . P‘WE REAL MUMBER, G CAN BS foun/\sj
——’—\




3. Let F(x,y) = logs(y? —x+2).

(a) Evaluate f(2,3).

(b) Find the domain of fand describe it graphically.
(¢) Find the range of /.
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4. Let a(f), v(£), and r(7) denote the acceleration, velocity, and position at time 7 of an object moving in the Euclidean

Space. Find r(f), given that
a(t) = (cos2t+t, %, e )v(0)={(-10, 1) ancl r(O) ={1,1,0).
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5. Write in cylindrical coordinates the parametric equations of curve with vector equation r(¢) = 3 sin(2¢) i + 3 cos(2}
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Complete one of the following three exercises.
6. Let a = 5i—2j — 3k and b = i —j + 4k. Find an equation of the line parallel to a — b and passing through the tip of a.
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7. Find parametric equations and symmetric equations of the line passing through the points 4 = (2,~1,0) and B =
(3,2,—4).
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8. Let L be the line given by x= | -3¢,y =2 +2f, andz= 1+ ¢, and P be the point (5, 0, 2). Find parametric equations
for the line through P which is parallel to L.
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Complete one of the following two exercises.
9. At what point does the curve r(¢) = (t?, 2cost,2sint) have minimum curvatun ¢? What is the minimum
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10. Find the center of the osculating circle of the curve r(t) = (et 2t3,e7tY at P = (1,0,1).
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MAT 421 - Exam1 — Fall 2015 — In Class Part

Instructor: Dr. Francesco Strazzullo Name KE )/

Instructions. Complete ¥ out of the following s exercises, according to the instructions, Each exercise is worth 10
points,

SHOW YOUR WORK NEATLY, PLEASE (no work, no credit}).

Complete one of the following two exercises.
1. Find parametric equations of the tangent line to the curve r(t) = (e, Ve, et at P = (1,0,1).
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2. Find the directional vector of the line which is the intersection of the plancs 2x + 3y —z= 2andx~y—3z=1
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Complete two of the following three exercises.

3. Find the unit tangent and the unit normal to the trajectory of the vector function r(t) = (t,—t%,0) at P =
(1,-1,0).
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4, Let a{?), v(f), and r(f) denote the acceleration, velocity, and position at time ¢ of an object moving in the
xz-plane. Find r(f), given that
a(t) = (sin2t —3t,0, 3 ),v(0) =(2,0,—1),and r(0) = (-1,0,2).
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5. Find a parametric 1cp1esentat10n for the surface consmtmg of that patt of the ellipsoid
2 2
z

that lies between the planes z= -2 and z = 4.
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