Calculus III Section 1-8: Tangent, Normal and Binormal Vectors

Question 1
For

r(t) = (t*, 2t, t* —2t),
find the unit tangent vector at t = 1 and write the tangent line there.

Tasks

1. Compute the point and velocity vector.
2. Normalize the velocity to obtain T(1).

3. Write and verify a tangent-line parametrization.
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Calculus III Section 1-8: Tangent, Normal and Binormal Vectors

Question 1 — Solution

I

Strategy. At a regular point, the unit tangent is T =r'/||r

Step 1: Point and velocity
r(l)=(1,2,-1), r'(t)=(2t,2,2t—-2),

sor'(1) =(2,2,0) # 0.

Step 2: Normalize

I ()] = V2 122 =2V,
1
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Step 3: Tangent line Either r’'(1) or the parallel unit vector may be used:

Therefore

T(1) = <22’\2/’§O> :<

S

[L(s) = (1,2,-1) +5(1,1,0) |

At s = 0 the line passes through the curve point, and its direction (1,1, 0) is one-half of r'(1).

Verification. The squared length of T(1) is 1/2 4 1/2 = 1, as required.
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