


• 
5. Given the vector-valued functions ret) = ti+3tj+t2k and u(t)= 4ti + t 

2 j + ek, find 
each of the following quantities: 

(a) r'(I) 

(b) r"(t) 

(c) D,[r. u] 

(d) Dt[r xu] 

(e) D, IIr(t)11 

6.	 Find the open intervals on which the curve given by the vector-valued function is 
smooth: 

(a) ret) = 12
; + t 3 j 

(b) r(/) = 200s3 I; + 3sin3 I j 

• 7. Evaluate the indefinite vector-valued integral: 

(a) J(21 i+ j+ k)dl 

(b) I(;;+ j- 13
/
2 k)dt 

(c)J (sec2 l;t-
I 

-2 j)dt
1+ I 

8.	 Find r(t) for the given conditions: 

(a) r'(/) = 4e2l;t 3e t j, reO) =2; 

(b) r'(/) =21 j+ Ji k, reO) =;+ j 

• (c) r"/) =- 32j, r'(O) =600.J)i + 600j, reO) =Qt 

-~'~ 
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• 9. Evaluate the definite integral: 

tr/2

I(4 cost i + 3sint j + 2k)dt
 
o 

10. Prove the following properties ofdifferentiable vector-valued functions: 

(a)	 D,[/(t)1'(t)] = /(t),.'(t) + /'(/),.(t), where/(/) is a scalar - valued function 

and 1'(/) is a vector - valued function. 

(b)	 If1'(t). 1'(/) is constant, then 1'(/)e 1"(t) = 0 

*11. True or False? Give a proofor counterexample: 

d 
tit 111'(/)11 = 1I1"(t)II 

•
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<; te+el,0 l!-<I<'WV -v'01(,\ ecl {,," ch0"-"'- i" ri', {:5,"" J"'"U~, !)
 

.VI? l def{-v.1A1 t - howe if"" We. eo. "'- Y -+- LL r"" ,..",1 Id-£ "-- ,;f
 

+h.e_ sk~-e.- 0+- +-~\e.- d~rk fo-r ~l:"'pk flAl'\C~;~ , tJok­

+\vJ\+ iV\ ~r~~lc h ~ -=- t 1-=- J-t) t =- t 'L- ­I 

So +k 1rr'Dv\.. l."A.. -ke. "'j - p!'" y\ e.. (s j LA. S+ +h'"'­

\, ~.g, d -= .2. 1-. A-h 0 h 01:- e'.. at-- ch .-eek.ed ck4t" ",e -e­

fJ- ~\M. t\"vL t9rt ""'- oJ .''cd +~~ I, ~ -e..-) ~ = jf...... -t-(1t.J'LIJ 
-== !5 t } ~ 1::- =G~} L -= t.&-'L) ~ He.. 

• LlAr~ cksc~ikd iI.2.. ~ yo. rA.1t,fcc . 
/'t 

...... 

.' 

/ 

/' 
.'

.' 
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C)
 

ted-t. D\ +k s?\y~1 ~"oW\'\.. 

-fov t ~ 0 I 

l
, 

.
.

/ 
. / I 

.~' 

I I . • 

( rl) S\ '" I ~ r rl'''Sc.\ '""j t\ <:; I" p",t k) oJ~ ShD'vJ<J-~ +EJ­

~. j;\... "~\''''\'' Shu ~) bV\-\-e o.L", ~jlJ- I, ~ 0../,,,V<. H.<2... 

"l!J-rIt>. VI.iZ.-- l ~-r -:4' <: t " to 
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( 0..)

® L-rt . k -=.{ . lkenfi~
 

• 
L 'L­

CD (4) X=--l ) ~ == -t ) t: -=- -C -+- (--t) -= 
~ I.' '+ 'L­SU ",R tt-) -= L L - tJ ~ t K 

~ \ J ,'l I 
. 1 .' I .. , ! . 

/ , \,1 " / / i /~ 'J =: - X
 
.( . /.' \/ ,',I ~.
 

• Il~__~low\vt, r<-"A(A~lA~l~Gt+lD'I\.,. S'k()~ +"'-e.. C-..rv-L­

: ~ k 'lL f~rl\.boll\. ,: +Iu. plA"-'.. ~ :. - y. 

~ == r;~ +~'- ~ Je- oF ~t.)'- - -= Jl t 
Ii-~ -= '{-t 1... -= i:. 

--_._._... . -._. . .. . -- - --..,- " ~ .. " - .. ~~.~ -.--_ -... ... - .--_ - '-­"'- -..'.. 

(b) X':;. ~si\\-l) :J -==- ~ to~t ) ~ -::. )l~ =- ~ s-\ ..."'~ , RH:) -::: ~SIO\t i ..f.~~tJ 
+-4 rJ11't-l; ><. 

I. q 

A- 1~JJ.k.:.'S ~d Cu~ WtJlA'I\ c.t 

a.fl)""~ _+k.c;j''lkf" XL +Jt '::- Y 

117 
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(t\ j -= It<;~t) 2:- =- ;2.- x ~ 2- (I-+5" Wl t-) -=- ,- s':~+: 
~L ~ L _ ~ 

(1+ SI'\t) + j + (1- ~'Y\1:) - L( ) LJ -==- {LCo st- ­

)D R\tl ==- (iH:"t)L +- Vl-c,s-!: j + (1- i",,-t)K • 

/
Ii 

): 

k -r v-<- IUL> lIL r!(-<. tL cJP&e J Iv-vp 0 l\. +-h-L ~ ~ he -(~ • 
tL ",! Ij;.j ;.,. .J-k phn<L.. -c = .( - )t. IJ at L H.e r1'"~,£ck1'<rI\., 

of- +h:~ e..u. r-v--e- ~ +1""... ?c ~ - P11l.<-. is t\ circk i.- +k ~J-pk 
L L ~ U 

x +~ + (2-?t) =- \
 
'x.~ { ljl- +~- - '-{x +- x'L ~.jf'
 

~L4-?-XL_l{X 0 

J'Lt--}l. - LX ~ D 

~L ~ l~- LX~' - I 

J1.-- +- ex -1)L =- { 118 • 
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-4 I I 

~, (0) -=- J 
1

--4 

«. (II/lf) =- - I i +_(
fL UL- JI 

~I 

12 ({J = -J­
~ I(
fl. 7t) =- -j 

t2..rC 

® (a.) 1J == L+- 3j + It-K 

(h) r 1/ --=- J-K 

( t. ) ~(1 . rt) = ~ ( if 1:L +." f? +-I:~) = Qt- + ~-t L +- St ~ 

D{\ ~ II = D-t.- J·r" + q-e-+fl.f. =-- Vi:- VIOt'--+t~ 

I ( J-.Dt +l{-t') = lot. +11:2> _ }o-t);/;"­
-;:::.:=========- - ---:­

J.-V lo-t1.-+t~ J!oiL-+-cY ~t--tL 

• 
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(ct.' I (t. /	 -­
\ ) J, ) C< ~,\ d {-6 J 11 ot g, ""Jta "<':o,",-~l~ y -< 0 

'i-Ft [;\'/fi,JJ L +- [j / (tJJ1- d: (J • 

I':e. II t- /(b) It -::F b
 

II r/(f) II == J~ -LL -t-- t1 t ~
 

= 0 CMl} tJheNL t = 0 .
 

,fuv ~\\ b t 0
 I 

(b)	 Ii y:" I II = I~I"t-~~I: \ h& e,,~('io-- +- ~1).'1 Lt= 

IS"'-U:;, '\1:- \ J3"tV,"L-t- + 3b {"'"'L(,; + If t; )"""'Lt- • 
'"':>v 

~ (S'V"\-t~st' J J.+-	 ~ S S"~'-t:­

=- 0 P"~ wk", C = !'-l[/1.. ) I<- 0.",. I,,+eY)I'· 

So (p.c1H..15 SMAA-'" fv t -+ k.rt1'L . 
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_ _ _ _.•.•..__.--•...._-_._ .._-_.----------­

fl' ~ , ~ ~ 
~ 1-. -= r- (0) = ltv + 3J -r c- 9 c -=­

-4 "l.-t: -<:- I I 

., r- tt) ~ :A e- t +- 3 e.- J-3J• ~il.f: i + ?;( e.t - I)1 

'l.- ' "'>/ L -=-' 
(b) r(±)= j~tj +J6 K)Jt = i 1- + ~t: t:- + C 

'It- ' 

i+j ::: 1- (0) = 2 .'. ~ i.e) :::: -t'\- j +t t k +,L +J 
!J/7­

i~. Y(t)=i+j(lf·e-)+3+ /( 

•
 (ove R--))
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~' f -4/ --3) ~I I . ._ 

bODY3L+boOJ = r(o) = (1 ,', r- = -~J.t-J t £,rvGL t6 l'1J 

i·,~. '( I -=: 6(17;JIT G +- j(6tT7/-3Jt) 

-=? 

S 0 'r (t1 = ~ (f01J,D L+j (1;,,, - 3Lt)] ot-t 

~(+) = 6dbGf i +j(6a-vt- 1bf'L) + ~2..-
.-.::J) ~ ~ 

o -== 'r (0) == 0 

:, ~ (t-l = 6ro[i,-t ~ +j (,GdOt:- - Ib-C'L) 

---------_._- -.-•-- .... 

7\/1.­

~ ('i f4Jtt t + '!>JJM.:;C j + .1K.)Jt =­
o 1/L 
~ SIV\t L - 3Cn-tj +J-t- K] 

f:~o 

122 • 

Page 70



Lt y
 

.. @ (~) it [ -F (-t) "PEt J] = ~ [ f (f) ( ,.; (t) d1tJ! ['(i)!] &11<?Yc­

• f (±) = ( o«(t)) ~(-I:)) yet))). 

=- D+ (fo: )-rh-f~) -== (+/ -I- q-fl ) HI +fi ') f 6-
1
+ HI) 

(fi!f~'lf~}) +( o(f/J$f, HI) 

{-( c(ld!) \/) +- -f.'! ( ot) ~I t) 

-f r I + +/ ~ 

.lb) I+ "(. l' =- ~-J-~",+- J +-1""1\ "'Pfl~;J if 1~ boH. 

SIJe.a. j j~\ck.: "( • "( / ~ r ~ r = 0 

"....:9j4r /-=....O ~?I 0 
<; 0 P-.. r · : I r ' 1 =­

~- ---_.__ ......-._---_._-------------_.­
® FoJp.e. t.Jh-~ /I"P (to)« J?' "'- dd +.e-fJ;" of f:.. 

~ "+- I'L_},) L~+ rtt~=-t- ~j 

+he, V\ f ~ - t~ j ) II P 1/1 -= Ii ~1.. j 1\ -::c j'L '> 0 

-3
 
bL\+ ..rL /l t(t) \\ -= .L J i+ _\ I -J. t
 

ott clt- ~L /

• 1 V 11- litL 

ill -I -< 0 -fv t '>0 
-t 3 J ii Vi. "1-. 
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