
Calculus II Section 6-11: Velocity and Acceleration

Question 1

A particle has position r⃗(t) =
⟨
t2 − 2t, t3 − 3t, 2t

⟩
, t ≥ 0. Find velocity, acceleration, and speed at t = 2.

Determine whether it is speeding up or slowing down then.
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Calculus II Section 6-11: Velocity and Acceleration

Question 1 – Solution

Strategy Differentiate componentwise and use the sign of v⃗ · a⃗.

v

a
polynomial path

Kinematics
v⃗ =

⟨
2t− 2, 3t2 − 3, 2

⟩
, a⃗ = ⟨2, 6t, 0⟩ .

At t = 2, v⃗ = ⟨2, 9, 2⟩, a⃗ = ⟨2, 12, 0⟩, and

speed = ∥v⃗∥ =
√
89 .

Speeding test v⃗ · a⃗ = 4 + 108 = 112 > 0, so speed is increasing. The particle is speeding up at t = 2.
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