Math 2400: Calculus 3 Lines & Planes

1. Consider the two following lines: one with vector equation ri(s) = (4 — 2s,—2 + 3,1 + 3s) and the other
being the line through the point (—4,2,17) in the direction v = {—~2,1,5).

() Find the direction of the first line.
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(b) Find a vector equation for the second line, written in terms of the parameter .
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(¢) Show that the two lines intersect by finding values of s and ¢ that result in the same point. What is
the point of intersection?
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(d) Find an equation for the plane that contains both of the lines described in the problem.
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2. Consider the two following planes: one with equation 4z — 5y + z = —2 and the other which passes through
the points (1,1,1), (0,1,—2) and (4,2, -1).
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(a) Find a normal vector to the first plane.
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(b) Find a scalar equation for the second plane.
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(c) Find a point that lies on both planes. ~3 (X D “+ I\ (kﬁ 7 ~+ (2
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(d) The two p

mtersect in a line. Find the direction vector for the line of intersection of the two planes. 4>+
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{e) Find parametric equations for the line of intersection of the two planes. = <’" o n :f/ 24 7
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Angles between planes: We define the angle § between two planes to be the acute angle between their
normal vectors n; and ns.
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We say that two planes are parallel if their normal vectors are parallel. We say that two planes are
perpendicular if their normal vectors are orthogonal.

3. Do the planes z + y+ 2 =1 and = — 2y + 3z = 1 intersect? If yes, find the angle between the planes.
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4. Find the point at which the line
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r(t) = (2 — 2¢,3¢,1 + t) intersects the plane z + 2y — z = 7. What-angle
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point P; that is not on the plane.

The distance D from P; to the plane is equal to the length of the projection of b onto n.
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Distance from a point to a plane: Consider a plane through the point Py with normal vector n and a
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5. Find the distance between the point (1,1,5) and the plane 10z + 2y — 2z = 5.
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