
Calculus III Section 1-2: Equations of Lines

Question 5

Let
P = (4, 3,−1), L : r⃗ = ⟨1,−1, 2⟩+ t ⟨2, 1, 2⟩ .

Tasks

1. Find the point H on L closest to P .

2. Write an equation of the line through P that intersects L perpendicularly at H.

3. Find the distance from P to L.
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Calculus III Section 1-2: Equations of Lines

Question 5 – Solution

Strategy At the closest point, the displacement from the line to P is perpendicular to the line’s direction
vector.

L

P

H

perpendicular

Perpendicular foot Write A = (1,−1, 2) and d⃗ = ⟨2, 1, 2⟩. For H = A+ td⃗,

(P −H) · d⃗ = 0 =⇒ (P −A− td⃗) · d⃗ = 0.

Since (P −A) · d⃗ = 4 and d⃗ · d⃗ = 9, t = 4/9. Therefore

H =
(
17
9 ,− 5

9 ,
26
9

)
.

Perpendicular line and distance A direction from P to H is ⟨−19,−32, 35⟩ after multiplying by 9. Thus

r⃗ = ⟨4, 3,−1⟩+ u ⟨−19,−32, 35⟩ .

Also,

d(P,L) = ∥P −H∥ =

√
2610

9
=

√
290

3
.

Verification ⟨−19,−32, 35⟩ · ⟨2, 1, 2⟩ = −38− 32 + 70 = 0, and H satisfies the original line equation.
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