Multivariable
1.5 Equations of Lines and Planes

Equations of a Line (Point-Direction Form)
The line L through the point P0 = (xo, Yy ZO) in the

direction of V = (@b, ¢) is described by
Vector Parametrization:

r(t) =ro + tv = (xo, Yo, 20) + t{a, b, c)

—
where Yo = 0%,

Parametric Equations:

B3 FIGURE 13 The terminal point of r(r)
X = xO + at’ y = yO + bt' Z= ZO + ct traces out a line as t varies from —o< 10 00,

The parameter t takes on values — o0 < t < o

1. Find the vector equation and the parametric equations of a line through the point

(1, 2, 3) where the line is parallel to the vector V = (2,5,10),

2. Find the vector equation of the line through the points (3,5,5) and (2,1 — 5). Also
give the parametric equations of this line. Where does the line intersect the
xy-plane?



https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Bv%7D%3D%5Clangle%20a%2Cb%2Cc%5Crangle#0
https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Br%7D(t)%3D%5Cbold%7Br%7D_0%2Bt%5Cbold%7Bv%7D%3D%5Clangle%20x_0%2Cy_0%2Cz_0%5Crangle%2Bt%5Clangle%20a%2Cb%2Cc%5Crangle#0
https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Br%7D_0%3D%5Coverrightarrow%7B0P_0%7D#0
https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Bv%7D%3D%5Clangle%202%2C5%2C10%5Crangle#0
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3. Isthe point (7,10,17) on the line T = (1 + 3,2+ 4£,3 + Tt)7

Plane is determined by a point PO(xO, Yy ZO) and a vector

n = (a,b,c) that s orthogonal to the plane. The vector n
is called a normal vector.

Vector Form: n-(xr,y z) =d

Scalar Form:
a(x —xo) + b(y —yo) + c(z —ZO) =0

ax + by + cz=d

4. Find an equation of the plane through the point (1, 2, 3) and is orthogonal to the
vector (3:4,7)

5. Find an equation of the plane through the points A(1, 1, 3), B(— 1, 3, 2) and
C(1,- 1,2).



https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Br%7D%3D%5Clangle%201%2B3t%2C%202%2B4t%2C%203%2B7t%5Crangle#0
https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Bn%7D%3D%5Clangle%20a%2Cb%2Cc%5Crangle#0
https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Bn%7D#0
https://www.codecogs.com/eqnedit.php?latex=%5Cbold%7Bn%7D%5Ccdot%5Clangle%20x%2Cy%2Cz%5Crangle%3Dd#0
https://www.codecogs.com/eqnedit.php?latex=%5Clangle%203%2C4%2C7%5Crangle#0
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6. Find an equation of the plane through the point (1, 2, 3) and contains the line
x=2+4,y=1+5z=—1+ 3t

Definition: Two planes are parallel if their normal vectors are parallel.
Definition: Two planes are perpendicular(orthogonal) if their normal vectors are perpendicular.

Definition: The angle between two non-parallel planes is the acute angle between the normal vectors.
7. Determine if there are pairs of planes (listed below) that are parallel, orthogonal, or

neither?

p: 4x + 2y — 8x = 15

Pz: 2x +y — 4z = 12

P3: 3x + 2y + 2z = 10



