§13.2 Derivatives and Integrals of Vector Functions

Definition :
Letr(c) = (£ (1), g(2), h(2)).
Then Ar(r) = (A (1), Ag(t), Ah(r))
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* r'(t) = the tangent vector to the curve defined by r at the point P.
(B PEhrd ech e )= o PFRFAEGERF)ER 2

N

(t + h)

/

0,

PO=00-0P=r(t+h) —r() =2+ &

~ lim r(t)—r(t+h) _

h—0 h V'(Z)zjﬁpgé:.ﬁ’!*Tré»‘E‘__

Example 1 :
Letx =7, y=1" z=7, t€R. Find the equation of tangent to the curve at

(1,1,2).
Solution :

() = (5¢* 4 3%  =(543).
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Example 2 :

Let» () =<cos ¢t sint, ¢t>. Find

(i) Velocity when ¢ =2z (ii) Distance traveled over [ 0, 27 ].
Solution :

(i). v(t)=r'()=(-sinz,cost1) , =(0,11)
(1) = i# & (speed) = /2.
(). d=["p)d =272 =242x.

* Differentiation Rules

() ) 0) = )0+ 1) ¥ Q)
(). %(u(l) < w(t)) = ' (1) x v(t) + u(6) < v (2)

d _r(e)-r()
b E|7"(l‘)| = —|r(t)|

Proof :
@ =r()-r(z)
= 2|r(t)|%|r(t)| =2r'(t)-r(t)

r'(t)-r)-

d

Example 3 :
Let /(x, y) = x —)°. Find the tangent line to the level curve /(x, y ) = 2 at
the point ( 3, -1).

Solution :

Lety=t=2+¢°

r(t) = (2+12,1,0) = r'(¢) = (2¢,1,0)

d (3,-1)7 &t = 11 »
r()=(210)=>x=-2t+3,y=1-1
=>x+2y=-2t+3+2(t-1) =1
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