
Multivariable
1.5 Equations of Lines and Planes

Equations of a Line (Point-Direction Form)
The line through the point in the𝐿 𝑃
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direction of is described by

Vector Parametrization:

where .

Parametric Equations:
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The parameter takes on values𝑡 − ∞ < 𝑡 < ∞

1. Find the vector equation and the parametric equations of a line through the point
where the line is parallel to the vector .(1, 2, 3) 

2. Find the vector equation of the line through the points and .  Also(3, 5, 5) (2, 1 − 5)
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. Is the point on the line ?(7, 10, 17)

Plane is determined by a point and a vector𝑃
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that is orthogonal to the plane.  The vector
is called a normal vector.

Vector Form:

Scalar Form:
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𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 = 𝑑

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

5. Find an equation of the plane through the points and𝐴(1, 1, 3),  𝐵(− 1, 3, 2)
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
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6. Find an equation of the plane through the point and contains the line(1, 2, 3) 
.𝑥 = 2 + 4𝑡,  𝑦 = 1 + 5𝑡,  𝑧 =− 1 + 3𝑡

7. Determine if there are pairs of planes (listed below) that are parallel, orthogonal, or
neither?

𝑃
1
:    4𝑥 + 2𝑦 − 8𝑥 = 15

𝑃
2
:    2𝑥 + 𝑦 − 4𝑧 = 12

𝑃
3
:   3𝑥 + 2𝑦 + 2𝑧 = 10


