Math 241 Quiz #3 Spring 2025 Name:

Consider the curve r(t) = (¢, cost,sint)
1. Find the length of the the part of the curve from t =0 to ¢t = 1.

Solution. r/(t) = (1, —sint, cost) and

It/ ()| = V12 + sin t + cos? ¢ = v/2

s = /01 It/ (¢)||dt = /01 V2dt = /2

2. Find the curvature (t) of the curve.

Solution. We use the formula

(t) = [x() < e (@ _ [Ir'()) x e (@)
[ (8)1]? V8
Continued from the previous problem: r”(t) = (0, — cost, —sint).
i Kk
r'(t) xr”(t) = |1 —sint cost |—1i+sintj— costk
0 —cost —sint

e’ (t) x v ()| = V1 +sin?t + cos2t = /2
Thus
1
t = —— = —
(1) :

Alternative solution. We use the formula

_ IOl _ [T @)l

K(t) = =
N OV
where
r'(t) 1 :
T(t) = = —(1,—sint, cost
W= o~ v >
Hence,
1
T'(t) = E(O, —cost, —sint)
T (t)]| = L\/02 + cos?t +sint = L
V2 V2
Finally,
T (t 1
o= 1T 1



