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'FIGURE 12.4.8 Vectors m and n
-normal to the planes P and Q,
respectively.




THEOREM 1 Componentwise Differentiation
Suppose that

r(t) = (f(t), g(®), h(t)) = f®)i+ g®)j + h(O)k, -
where f, g, and & are differentiable functions. Then
K@) = (f/ 0,80, H®) = f O+ g O + KOk
' That is, if r = xi 4 yj + zK, then

dr dx, dy, dzk
THEOREM 2 Differentiation Formulas
Let u(¢) and v(¢) be differentiable vector-valued functions. Let 4(¢) be a differen-

tiable real-valued function and let ¢ be a (constant) scalar. Then

1L DJu@®) +v(@®)]=u'(t) + V'),

Di[cu(®)] = e’ (1),

Di[h(tyu(®)] = K ()u@) + h@)u' (1),
Di[u(t)-v(®)] =d'(¢) - v(t) + u(®) - v'(¢), and
Diu@®) x v()] =u'(¢) X v(t) + u(t) X v'(t).
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/ r(t)dt = :(/ f) dt) +j</ g() dt) = i[F(t)} +j[G(t)]
= [F(b)i + G(b)j] — [F(a)i + G(a)j].
b
/ r(t) dt = [R(t)]: = R(b) + R(a),

fr(t) dt =R(@t)+C if R'(@) =r@),
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FIGURE 12.6.2 A curve
parametrized by arc length s.
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FIGURE 12.6.6 Osculating circle,

radius of curvature, and center of
curvatupe
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Figur 8.5.4

‘Figur 8.5.4 viser litt av kurven og smygsirkelen.

. FIGURE 12.6.9 Resolution of the
acceleration vector a into its
tangential and normal
components.
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