HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS

Section 13.2 - 1, 5, 13, 17, 22, 25, 37, 39, 49

1. (a)

(b) HEH—IJ- = 2[r(4.5) — r(4)], so we draw a vector in the same

direction but with twice the length of the vector r{4.3) — r{4).

direction but with 5 times the length of the vector r{4.2) — r(4).

§ x==sin{, y==2costs0 (a), () (b) r'{t] = costi— Zsintj,

- )
¥ 4 (5/2)* = 1 and the curve is ) e _..,.-"ﬁi ‘
an ellipse. /AH"‘E] r (—I} =5 —
v

1or() =" i— j+n(l+3)k = rr{f]'=2fe*‘2i+_1-f1tk

1 r(t) = {—te~t + e, 2/(1+ 7). 2¢") = r(0) = (122} So|r'(0)| = vIT+ 2+ 22 = D =3 and

T(0) = 20 = 3(1.2.2) = (4.2.3).
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nort) = {em: e~ 2t fe“} = 't} = {‘Eeﬂ._ —3em (2t + ljen} = r'(0) = {ZE", —2e", 0+ lje"::n ={2,-2.1)

and |r"[0)] = /27 + [=2)% + 1% = 3. Then T(0) = ﬁ% =42 -21)=(% 2 1)
r'(t) = {alen._ e (dt 4+ aljeh} = (0} = {aleu: 4e® (0 + -l]le"} = {4,4,4).
r'(t) - r"(t) = {2e™, 27, (2t + 1)e™) - (4™ 467, (42 + 4)™)

= (2e*){de™) + (=26~ )(4e) + ((2¢ + 1)) ({42 + 4)e™)

=A™ — B 4 (B 4 122 4+ 4)e™ = (887 4 128 4 12) — B~



25. The vector equation for the curve s T(t) = (e  cost, e sint, &™), 50
r'(t) = {e7"(—sint) + (cost)(—e"), e~ cost + (sin)(—e~"), (—e™"))
= {—e"{cost + sint), e (cost —sint), —e")
The point (1,0, 1) corresponds to ¢ = 0, so the tangent vector there is
r'(0) = {—e"(cos 0 + sin 0), e”(cos 0 — sin0), —e"'} = {—1,1, -1}, Thus, the tangent line is paralle] to the vector

{—1,1, —1) and parametric equationsare r = 1 + (—1)f = 1 —f,y=0+1-t =f 2 =1+ [—1}i=1—L

i f;ﬂ(:lﬁinzfcmfi+35int cos® £+ 2sint cost k) dt
- U;*”aﬁinﬂ t mﬁfdf) i+ U;*"’:—:ﬁint mﬁ’fdf) i+ (j;*'”ﬂm'n: costdt ) k

= [sin® ]2 i+ [—cos® ] 7 j+ in? ] k=(1-0)i+ (0+ )i+ (1-0)k=i+j+k

W. [(sec® ti+t(t" +1)° i+ " Intk)dt = ([sec” tdt)i+ ([t(t* +1)°dt) j+ ([ " Intdt) k
=tanti+ 2(* + )" j+ (4 Int — 2%k + C,

where C is a vector constant of integration, [For the z-component, intezrate by parts with u = Inf, dv = £* dt.]

49. By Formula 4 of Theorem 3, f'(t) = u'(£) - w(t) + uft) - v'(£), and v'(t) = {1_.‘.21_.312}, 50
FI2 =u(2) - v(2) +u(2) - +2) = (3,0,4) - {2 4.8} +{1,2, -1} . (L4, 12) =6+ 0+ 32414+ 8 - 12 =135



