3.7: Derivatives of the vector functions

EXAMPLE 1. Sketch the eurve v(t) and indicale with arrow the direction in which t inereases if

(a) r(t) = (12.t) x= 'ta' , ‘é. =t

| [>=4"

? (O) = <0,0>
(Y=<,




(b) r(t) = {2sint, cost)

X=asint, Y= At
. - X L=
4 <«
Sipl'e* Cd;"é:ﬁ.

GV ~§ A

X & \3"-.- A a\ipe

r(o)=<9o,1>
¥ (E)=<2,07



~ = A+2sink %:o@@%
-\

| Sink = = 5 Cant :—éf
y : Wse  Siptk* contk =\
| x*
1 GGQ T
<i i‘i * =4
-I.. 3 i © 9
| o Qi—bl_:l%
A (1) e
Conc,\u.Sfor\ \
7 T
(X" Xo ) N (.\j~ 9§\
o -
Can be_

LV\ J)Mw g\g‘\’\r\/\— .
. repreS erued o o
T =X+ 0o @by YorbSint)



Y s
DEFINITION 2. Ifr(t) = (z(t), y(t)) is a vector function. then =
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EXAMPLE 3. Ifr(t) = (.!1'. Vit — 5} find the domain of v(t) and (). -
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DEFINITION 4. If (r)(t) = {x(t). y(t)) is @ veclor function representing the position of o particle al

time 1, then
= instantaneous velocity af fime ¢ i ©'(t) = {&"(t). ' (L))

= instantaneous speed af lime ¢ is |v'(t)] = \V [:r,’[.!}]2 + [y’[.!}]E

EXAMPLE 5. The veclor funciion r(i) = {I. VE+ 9> represents the position of a particle at time f.
Find the velocity and speed of the particle at time t = 4.
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DEFINITION 6. The angle between two intersecting curves {curvilinear angle) is defined fo be
the angle between the tangent lines al the poind of inlersection. e 9 & g

EXAMPLE 7. Given two curves traced by

r(f) = ({1 +t3+¢). Rs)=(2-s5").

(a) At whal peint do the curves intersect?

2w = R
Llxt 3?7 = <a-3, s*>
te=as =2 Et=1-5
{3-&{:""=’- s </

v+ (- 5) = s*

34| -as+ 37/=5// =]ls=4 => S=a
t=1-s=-4.
1“-\4:S¢-dﬁ»\ ‘)oiw\' ' ?(-l3 = <|-|) 2+ (.‘\7'>=<°) ,_,>
i5 (o,Y). o
. \4) Note #hat 23y =<0,4>



(b) Find the angle between the curves. = OW\.QAQ MW-&W
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