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Velocity and Speed for Regular Curve

Defnation (1):
Let α ∶ I ↦ R3 be a parametrised regular curve in R3. Then,

The velocity of α at t ∈ I is the derivative α′(t).
The speed of the curve α at t ∈ I is ∣α′(t)∣.

Note: Let α(t) = (x(t), y(t), z(t)) be a regular curve. Then, we
compute the velocity for the curve α as

α′(t) = (x ′(t), y ′(t), z ′(t))

We compute the speed for the curve α as

∣α′(t)∣ =
√
(x ′(t))2 + (y ′(t))2 + (z ′(t))2.
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Unit Tangent Vector

Defnation (1):
Let α ∶ I ↦ R3 be a parametrised regular curve in R3, i.e.
∣α′(t)∣ ≠ 0 ∀t ∈ I .

Then, we define the Unit Tangent Vector to α at t as

T (t) = α′(t)
∣α′(t)∣
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Unit Tangent Vector

Defnation (1):
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Example(1): For the curve
α ∶ R↦ R3, α(t) = (t2 − 1, t2 + 1, t3 + t)

(i) check that the curve is regular,

(ii) compute the velocity,

(iii) compute the speed,

(iv) compute the unit tangent vector of the curve.
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Example(2): For the curve α ∶ R↦ R3, α(t) = (2t + sin t, cos t, t)

(i) check that the curve is regular,

(ii) compute the velocity,

(iii) compute the speed,

(iv) compute the unit tangent vector of the curve.
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Thanks for listening .
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