Math 1272: Calculus II
12.5 Equations of lines and planes

Instructor: Jeff Calder
Office: 538 Vincent

Email: jcalder@umn.edu

http://www-users.math.umn.edu/~jwcalder/1272S19
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Lines

The equation for a line passing through the point rg with direction v is
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r=x9+at, y=yo+bt, z=2z+ct.
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Find the vector and parametric equations for the line that passes through the
point (5, 1,3) and is parallel to the vector i+ 4j — 2k. Find 2 other points on

the line.
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We can eliminate ¢ from the parametric equations
r=x9+at, y=yo+bt, z=2z29+ct
to get symmetric equations for a line.

‘t: X — Xo _t,: ")__(./)9 -t—

)

A Lo

gDy XX = oo o TR

A L <

Q)‘D) (9-9,) = m (X-%)


Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey


Find the parametric and symmetric eqautions for the line that passes through
the points A = (2,4,—3) and B = (3,—1,1). At what point does the line
intersect the xy-plane?






Line segment
The line segment from r( to ry is given by the vector equation

r(t):(l—t)r0+tr1, 0<t<1.
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Planes e = -

The equation for a plane is
n-(r—rp) =0,

where n is a vector orthogonal to the plane, and rg is a point on the plane.
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Planes
The equation for a plane is
n-(r—rp) =0,

where n is a vector orthogonal to the plane, and rg is a point on the plane.

If n = {(a,b,c) and ro = (x0, Yo, 20), then the scalar equation for a plane is

a(z —xq) +b(y — yo) + (2 — 20) =0,

which has the form

a:L“+by+CZ=d. 7'0\)(9*‘ J;jo" C%‘:
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Find an equation of the plane that passes through the points P = (1,3,2),

Q = (3,~1,6), and R = (5,2,0). ot
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Lt + 20y + M2 = 12+ (0 +2F
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Find the point at which the line with parametric equations z = 2 + 3t,
y = —4t, z = 5 + ¢ intersects the plane 4z + by — 2z = 18.
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Find the angle between the two planes x +y + 2 =1 and x — 2y + 3z = 1,
and find the symmetric equations for the line of intersection of the planes.












Distances

Find a formula for the distance D from a point P; = (z1, 41, 21) to the plane
ar + by + cz = d.





















