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PROBLEM 1. (25 points) Let £ be the line in 3-space containing the points P = (—2,0,3) and Q = (—1,5,2).
(a) Determine a scalar parametrization for ¢.

(b) Determine a vector parametrization for £.
(¢) Does ¢ go through the point R = (1,2,3)? Explain.
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PROBLEM 2. (5 points) Explain why it is incorrect to refer “THE” direction vector for a line in 3-space rather
than “A” direction vector. Give a brief example supporting your explanation.
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PROBLEM 3. (25 points) Let P be the plane containing the three non-collinear points
P=(-230), Q=(1,-22), and R=(222).

(a) Find a linear equation in three variables describing P.
(b) Find two distinct points that are on the line of intersection of P with xz-coordinate plane.
(c¢) Is the plane P parallel to the plane z + y + z = 17?7 Do these two planes intersect in a line? Explain.
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PROBLEM 4. (25 points) Let £:x =2t — 3,y = -3t + 1,2 =t — 4 be a scalar parametrization for a line ¢ and
let ¢/ be the line parallel to £ which passes through the origin.

(a) Find a parametrization for ¢'.

(b) Give an equation for the plane which contains both ¢ and ¢'.

(c) Find the point of intersection of £ with the plane z —y + z = 0, if there is one.
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PROBLEM 5. (25 points) Let C be the curve describing the motion of an object in 3-space with vector function
r(t) = (3 4+ 1,3t — 1,¢* — 2t3)

Give an example of a point P which is on the curve C and a point @ which is not on the curve C.
What the velocity function r'(t) = v(t)?

a
b
¢) Find a parametrization for the line £ which is tangent to C at the point you determined in part (a).
d

)
)
)
) For which values of ¢ is the object moving upwards?
) Give a formula for the speed of the object at time ¢.
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f) Are there any times at which the object is at rest, and where is it located at those times?
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PROBLEM 5. (25 points) Let C be the curve describing the motion of an object in 3-space with vector function
r(t) = (t® + 1,362 — 1,1% — 2t%)

a) Give an example of a point P which is on the curve C' and a point ¢ which is not on the curve C.
b) What the velocity function r'(t) = v(t)?

¢) Find a parametrization for the line ¢ which is tangent to C at the point you determined in part (a).
d) For which values of ¢ is the object moving upwards?

) Give a formula for the speed of the object at time ¢.
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f) Are there any times at which the object is at rest, and where is it located at those times?
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