
Calculus II Section 6-11: Velocity and Acceleration

Question 9

Two particles move according to r⃗1(t) = ⟨t, 2t, 0⟩ and r⃗2(t) = ⟨4− t, 1, 2t⟩ for t ≥ 0. Find the time and value
of their minimum separation.
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Calculus II Section 6-11: Velocity and Acceleration

Question 9 – Solution

Strategy Minimize squared distance; it has the same minimizer as distance and avoids a square root.

dmin

relative position

Relative position
d⃗(t) = r⃗1 − r⃗2 = ⟨2t− 4, 2t− 1,−2t⟩ .

Thus
D2(t) = (2t− 4)2 + (2t− 1)2 + (−2t)2 = 12t2 − 20t+ 17.

Minimum The vertex occurs at t = 20/24 = 5/6. Then

D2

(
5

6

)
=

26

3
, Dmin =

√
26

3
.

Because the quadratic opens upward and 5/6 ≥ 0, this is the required global minimum.
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