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Question 1. Determine the domain of the given vector-valued functions.
1
(a) r(t) = (;,sint, Vv1—1t?)
1 1
(b) x(¢)

s
Solution 1. Denote r(¢ z = ( f(t),g(t), h(t)).

"sint’ cost
In (a), we have Dom(f) = (—00,0) U (0,00), Dom(g) = R, Dom(h) = [-1,1]. Thus,
Dom(r) = [—1,0) U (0, 1].
In (b), we have Dom(f) = R, Dom(g) = R except for values ¢t = nm, n € Z, Dom(h) = R
M?T n € Z. Therefore,

Dom(r R\( U {nm} U G {—— 2n—|—1) }),

n=—oo n=—oo

except for values t =

where A\ B means the set A minus the elements in the set B.

Question 2. If r is a vector-valued function and f a real-valued function, does fr make
sense?

Solution 2. Yes. Write r(t) = (ri(t),r2(t),r3(t)). For any ¢ in the domain of r and f we

have
fOr(t) = f@)(ri(t), r2(t), r3(t))
= (f(O)r1(2), f(O)ra2(t), f(t)rs(t)),

where in the second step we used that if ¢ is a scalar then ¢(z,y, z) = (cx, cy, cz). Therefore

(fr)(t) = f(t)r(t).



