1. PREPQUIZ 1B SOLUTIONS

Problem 1: Consider the curve in the plane given by the motion
2
F(t) = (t, §t3/2> 0<t<1.
a) Compute the length parametrization s(t) , i.e., the length of the piece of the curve between
7(0) and 7(t).
(0 = (1,67
and |7 (t)| = /1 +t so that

S(t) = /Ot VIFidi = 2(1 ) = %[(1 L2 ]

b) Compute the length L of the curve.

L=s(1)= 2[23/2 —1].

c¢) Compute the inverse function ¢(s) and find an expression for the curve in terms of the length
parametrization. Compute the unit tangent vector and the curvature in this parametrization.
What happens at s = 07

+ 1?2 -1

and

i(s) = (15 + 120 = 1,2 (15 + 120 1P

The unit tangent vector is T'(s) = @(s) and given by
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so that

7] = V1 -+t

Now . L
(1) = % _ ti +t2 + k
i Vitern
(1) = (L2 + 8201+ 82 +¢4),0) (7 + 26182 4+ 20,1 + 2t7) _ (1 th 2t + 13, —t — 2t3)
(1412 +11)3/2 (1412 +14)3/2 (1424 t4)3/2
w(t) = T(t) _ VI+52+68 +560+85 V1442 4+ ¢
|0()] (14124 t4)2 (1412 + t4)3/2
Another, and easier, way of computing the curvature would be to use the formula
|0 x d|
|o°
We find B
a=1+2t)
and
Txa=—2ti+;+t2k
so that

U x d| = V1442 + ¢4
V14412 + ¢4

(1+t2+t4)3/2 ’

and once more

K(t) =

Problem 3: Find the normal and tangential component of the acceleration of the motion

F(t) = 3t% + 425 + 5tk .

Recall that ~ .
a=arT +anyN

where i » p
_d|v]  ds I 5.9
aT—%_E7aN_K|U|_K(%) .
We find .
U = 6ti + 8tj + 5k
and

0] = V25 + 100£2 = 5v/1 + 42 .

From this we compute

d?s 20t
ar = — —m— ——
TTar T It ae
The acceleration is
a=6i+ 8y

so that



and therefore

400¢2 10
— /a2 — a2 = /100 — _
an a/’ G/T 1+4t2 /1+4t2



