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13.1 Vector Functions and Space Curves

El I wls) = ¢ f{r), g{e), (s, then

lim r{r) = {lim f{r), lim gi{7), lim b)Y
P \r—a t—a - !

provided the limits of the component functions exist.

MAovector function r s continuous at a if

llim! it} = Flal

B Space Curves
There is a close connection befween continuous vector functions and space curves. Sup-

pose that f, g, and fi are continuous real-valued functions on an interval . Then the set
C ol all points (x, v, o) in space, where

2

x = fi1 v = gl = = hif)

and 1 varies throughout the interval 7, is called a space curve. The equations in (2) are
called paramelric equations of C and ¢ s called o parameler

EXAMPLE 3 Descnbe the curve defined by the vector function

ey =41 + ¢ 2+ 5, =1 + 6¢)

r= l{-l:, 'J= 1+$-|.-, 2= -1 +64
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EXAMPLE 4 Skeich the curve whose vector equation is

vie) = cos 11+ sin ] + /K Pnoj-ec.'l‘-‘a. .'..-Lo K\J _p,om :
pou‘h“'! . o M..-I ¢M-¢,Q¢ d = < GD*-L\/ 5;(+\>

X= tos (%) z ShA) aw -~ ‘)? <:‘-‘Ms (.
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ga a$ 2 VaAl-(s " ‘V\qk-fj G gp‘Mﬂqﬁh
o cjc,QynJu Y

EXAMPLE 5 Find a vector cquation and parametric cquations for the line scgment that
joins the point P(1. 3, —2) to the poiat (2, =1, 3).
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EXAMPLE & Find a vector funclion that represents the curve of intersection of the
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cylinder x°

and the plane ¥
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1-2 Find the domain of the vecior function, ﬂh(_é_p,) N-eed -L FIXO

[ i 1> -)
1vlt) =4 Il + 1) —2=—=.2")
i W [ ! —i__ I\le(d q--‘:? - O
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36 Find the limig.

3. !Ir.lll [ﬂ B

o] |

—J + cos 2k |

— | 4%
\"6(-3 = Ze’?"’/ ;1;{—:/ e_os(’l‘l?\>

- Lo _3(0)#
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[ T A
6. :Iul_n [I..r- e I.r.—.ln r;}

7-14 Skeich the curve with the given vector equation, Indicate
with un wrrow the direction in which ¢ increases,

7. rlih = {sinr, i}

8 r(i)= !:.': — 1, i)
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9, mr {r, 2 L2

10, rig) = {sin w1, cos 7

M. rle) = 43,02 = 7%
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12, ¥ii) = 2eosil + 2smij + K

33-37 Use a compuler o graph the curve with the given veclor

equatien. Make sure you choose o purameter domain and view-
peints that reveal the e nature of the curve

33, risb = fcos ¢ sin 20, s sin 26, cos 20h
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34, vl =l e 0
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36. rir) = (vos(f cos ] sin

I, sinl# vos
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