Math 236 Solutions to Today’s In-Class Work 2/11/08

For the vector-valued function r(t) =< 4 cos(nt), 4sin(nt),t >, find

1. the unit tangent vector T(t) at t =0

[ ()]
< —4msin(nt), 47 cos(7t), 1 >
1672 + 1
= <0,4m,1 >
TO) = 220~
©) V16m? 41
2. the principal unit normal vector N(t) at t = 0
1 2 2
B oo < —4r* cos(mt), —4m* sin(nt), 0 >
N(t) = 16m= + -
—(V16r
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= 2 < —47% cos(mt), —4n* sin(nt),0 >
T

= < —cos(nt), —sin(7t),0 >
N(@O) = <—1,0,0 >

3. Check to make sure T(0) and N(0) are orthogonal and have length 1.

< 0,471 >

V1672 +1

Both T(0) and N(0) obviously have length 1.

<-1,0,0>=0+4+0+4+0=0.

4. Find the tangential and normal components of acceleration.

e To find ar:
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— Using that ap is the component of a(¢) in the direction of
T(¢):
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= ——— (647" sin(t) cos(nt) — 647° sin(7t) cos(mt) + 0
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=0

Whether we used the original definition of ar, or whether we used
the concept of components and projections, we get that the com-
ponent of the acceleration in the tangent vector’s direction is 0.
Does this make sense?

Since the acceleration is orthogonal to the tangent vector (which
we now know, because we got that &(t) - T(t) = 0), we wouldn’t
expect the acceleration to have any component in the direction of
the tangent vector. It’s all in the direction of the normal vector!
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This makes find ay easier.
e To find ay:

alt) = arT(t) + ayN(t)
< —167% cos(nt), =167 sin(7t),0 > = 0+ ay < —cos(nt), —sin(nt),0 >
=ay = 167




