MAT 421 - Exam1 — Fall 2016 — Take Home Part
1 —
Name V<C ?/

Instructions. Complete 8 (9 for the Honor section) out of the following 10 exercises, according to the in
exercise is worth 10 points. When approximating, use four decimal places.
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

Instructor: Dr. Francesco Strazzullo

structions. Each

Complete the following exercises.
1. Find an equation of the sphere with center C = (—2,3,1) that is tangent to the plane x — 2y +3z = 1.
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2. Determine all values for a such that the vectors x = ai — aj + 3k and y = 5ai + aj — k are orthogonal.
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3. Let f(x,y) = In(x? —y* — 1) + 3x.

(a) Evaluate f(2,1).

(b) Find the domain of f (algebraically) and describe it graphically.
(c) Find the range of f.
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4. Let a(?), v(?), and r(f) denote the acceleration, velocity, and position at time ¢ of an object moving in the Euclidean
Space. Find r(?), given that

a(t) = (t —sin(zt), t3,Int),v(1) = (1,1,0),and r(1) =(0,0,1).
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5. Write in cylindrical coordinates the parametric equations of the curve with vector equation
r(t) = (t,—5sin(2t),—5 cos(2t)).
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Complete two of the following three exercises.
6. Let a=2i—3j—kand b=i+ j—4k. 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 A = (0,1,—1) and B =
(1,-2,2). _t
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8. Let L be the line given by x = 142,y =1 —4¢, and z=3 + ¢, and P be the point (3, 1, 1). Find parametric equations for
the line through P which is parallel to L.
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Complete one of the following two exerclses (Honor section will complete both).
9. Find a point where the curve r(t) = (3t,- t3 4t — 1) has maximum curvature. What is the maximum curvature?
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10. Find the center of the osculating circle of the curve r(t) = (3t, —t3, 4t —1) at P = (3,1, 3).
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MAT 421 - Exam1 — Fall 2016 — In Class Part
qsy

Instructor: Dr. Francesco Strazzullo Name

Instructions. Complete 2 out of the following 5 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) = (Int,t%2Int) at P = (1‘1 ; %)
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2. Find the directional vector of the line which is the intersection of the planes x +2y—3z=1and 2x—y +2z= —L.
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Complete one of the following three exercises.
3. Find the unit tangent and the unit normal to the trajectory of the vector function r(t) = (2t,t3,0) at P =

(2,1,0).
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4. Let a(f), v(?), and r(f) denote the acceleration, velocity, and position at time # of an object moving in the space.
Find r(?), given that

c a(t) = (sin2t,t,1),v(0) =(1,-1,1),and r(0) = (2,1, 2)
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5. Find a parametric representation for the curve of intersection between the ellipsoid
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