HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 13.3 - 3, 5, 11, 14, 19, 21, 25, 29, 30

Lr(t) =vZtitej4ek = ) =vZitej-eTk =

I« (8)] = J[ﬁ]z +(eP (=t P =TT o™ = e+ e~ = ™" [since e’ + e > 0]

Then L= [} [¢'(t)|dt = [} ({e' +e~")dt = [e' —e~] = e —e""

sor(t) =i+t j+0k = C)=2j+3'k = [P =VEEF 00 =t/A+ 00 [sincet = 0]

Then L= [ |e'(t)|dt = [t /T 0Tdt = & - §(44 mz}:‘“] = (133 = 4%/%) = L (1337 —8).

11. The projection of the curve C onto the xy-plane is the curve o =Iyory = %z"’, z =0. Then we can choose the parameter
x=t = y =34t Since C also lies on the surface 3z = xy, we have = = 2xy = 2(1)(3t%) = 2¢*. Then parametric

1!2

equations for (' are x = £, y = 317, = = 24 and the comresponding vector equation is r{t) = {t, $t*, 2¢*}. The origin

2 =

corresponds to ¢ = 0 and the point (6, 18, 36) corresponds to £ = 6, s0
L=y [F(0)dt =[5 [(1t. 262) dt = fy /124 62 4 (362) dt = [y /1412 & Lot e

=fi /(14 %IH'—’:H;:JE"U +3t%)dt =t + éf‘]: = G436 =42

W or(t) = el oo 214 2] + e sin 2k = ' (t) = Eeﬂ{cm 2 —sin 2t) i+ EE‘H{L‘L&G 2t + sin28) k,

ﬁf = |r'(t)] = 2™ x,.-"l[u.m 2t = s5in2t)” + (cos 2t + sin 2t)° = 2™ V2cos? 2t + 2sin” 2t = 2 2™,
s=s(t) = [ |F'(u)|du= [ 242 du= V'Ee'"“] =2 =1) = S+l=e" = t= él"(ﬁ: + 1)_
Substituting, we have

H(t(s)) = HLldm(Fa)) o0 (%1.:(?‘5 + l)) P25 4 2 (20(F+)) o (% '“[T?E + 1)) k

= (Zr+1)cos(ln(Fp+1))i+2i+ (F+1)sin(ln(F +1)) &

19. (a) r {v“_I ef, f_"} = r't jz{ﬁ:e*,—e't} = |Pt)=vitelTteT= /lette-t) =2 4"
Then
o= |§E3| e (VB =) = ﬁ{ﬁeﬂe”ﬂ-ﬂ [a“'“ multiplying by _] d
T'(t) = (1..-"_¢ 2e™t, ﬂ} 1 1} (1.-"'—1 }

1 2 1) (1.-"{2_1'*,21'2':1]} -2t {v"ie::ez 1_1}] {1.].-'_‘_: [1 - } ::12‘:2:}

e [ &+ l}l‘

Then

1 . " :
IT'(1)] = m‘u’@eﬂ[l = 267t 4 ef) 4 de 4 4ot = e _V,.-'Z‘_gt + 2e2 4 e%)

v"Ee:{l + ey VZe'
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=@ TRV (+en) =



Net)=t*j+t'k = ) =3"j+2k (1) =6tj+2k |e'(t)] = /02 + (32)F + (20)? = T + 412,
Ir'(t) x ¢'(1)] _ it it

() wr"(t) = =6t L, |r'(t) x 2" (t)] = 6. Thenk(t) = O (mr e T A

5. r(t) = {6,y = (1) =(1,2t,3t"). Thepoint(1,1,1) correspondsto £ = 1,and r'(1) = {1,2.3) =
[F' (1) =vT+Fa+0 =14 (1) =(0.2.60) = (1) ={0.2,6). (1) xr"(1) = {6, —6.2), s0

_FOxe) VT _1 1@
2

¢ i _ —_ - — l
[£'(1) x £"(1)| = /36 + 36 + 4 = +/76. Then &(1) ST Wik Vi

2. flx) = ze®, _f'l[.r:]- = ze® + &%, _f""f_;c:l- = xe® + 2eT,
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30. I.r’=;1 ¥y =-=

p'@l =111 @« |
e | E |G 7arr = F e - @epr - @epn B

To find the maximum curvature, we first find the critical numbers of x(z):

_ (x* 4+ 107 — 2(3) (=" + 1)"*(22) _ @) Pt 1) =30 1-22"
(@ + 1] (= +1)° EERE

w'(z)
&(x) =0 = 1=2¢" =0,so0theonly critical number in the domain is = = ?15 Since &'(z) >0 for0 < = < ==
and &'(z) < 0 for x > <, x(z) attains its maximum at r = :13 Thus, the maximum curvature occurs at (?1: In ;'5)

Since lim = 0, x(x) approaches 0 as z — oo,

=
sz (22 + 1)3/2



