Homework 3 solutions

13.1 #19-24 19-VI, 20-11, 21-1V, 22-1, 23-V, 24-I11

13.2 # 25 The vector equation for the curve is 7(t) = (e 'cost,e 'sint,e™")
So () = (et (—sint) + (—e ") cost, et cost+ e~ (—sint), (—e~!))= (—e !(sint +
cost),e (cost — sint), —e ). The point (1,0,1) corresponds to ¢ = 0, so the tan-
gent vector there is r/(0) = (—e(sin 0 4 cos 0), €°(cos 0 — sin 0), —e?) =(—1,1, —1).
Thus the tangent line is parallel to the vector (—1,1,—1) and so has vector form

s(t) = (1,0,1) +t(—1,1,—1) = (1 — t,t,1 — t). Thus the parametric equations are
r=1—1 y=t z=1-—1.

13.2 # 31 The angle between the curves 71 (t) = (¢, %, %) and r5(t) = (sint, sin 2t, t)
will be the angle between the corresponding tangent vectors at the point of inter-
section, which is when ¢t = 0. Since 7“71(15) = (1, 2t,3t*) and 7“72(15) = (cost,2cos2t, 1)
we can then use the dot product to find the angle 6,

P (0) - 75(0) = [} (0)][75(0)| cos 6
(1,0,0) - (1,2,1) = (1)(v/6) cos
and so 6 = cos™'(1//6).

13.3 # 3

1 1
L:/ |F/(t)|dt:/ V2 + e+ e 2 dt
0 0

1 1
:/ (et+e—t)2dt:/ dteldt=e —c|f=e—el.
0 0

13.3 # 14
7(t) = e* cos i + 2} + e2tsin2tk

such that
r(t) = 2¢* (cos2t — sin2t)i + 2e*(cos2t + sin2t)k,

1



d -
d—i = |r'(t)| = 2e*'\/(cos2t — sin2t)2 + (cos2t + sin2t)?

= 2¢%/2c0522t + 25in22t = 2v/2e

s = s(t) = /Ot 7 (u)| du = /Ot2\/§e% du = V22 |h = v2(e* — 1)
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Substituting, we have
1 s 1 S - - 1 s 1 S -
7(t(s)) = 2 ™G 052(= In(—= + 1))7 + 27 + 2 ™G gina(= In(—= + 1)k
() (510 + )7 +2] (3105 + 1)
= (i + 1)003(ln(i +1))i +2] + (i + 1)32'71(111(i +1)k
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