Solutions Assignment 6 (Math V1101 - Calculus Il - Section 8) Fall 2013

3 Since (z+2) =t =y -1 = (a), (c) ¥ () ¥'(t) = (1,2t),
y=(x+2)* + 1, the curve is a r'(—1) = (1,-2)
parabola. 3.2)

r=1) r(=1)
1] x
5. x —sint, y = 2costso (a), (c) Y 5 ) (b) v'(t) = costi— 2sint}j,
W . 2
2 + (y/2)® = 1 and the curve is (2 ) T V2
@ ¥(3) =iV
an ellipse. % "\
0 X
l‘(?)
7. Since x = e2f = (e*)? = y?, the (a), (c) (b) r'(t) = 2e* i+ €' j,

curve is part of a parabola. Note r'(0)=2i+]

thathere 2z > 0,4 > 0.

r(t) = < [tsint] , — [tz] —t [t cos 2¢]> = (tcost +sint, 2t, t(—sin 2t) - 2 + cos 2t)
= (tcost + sint, 2t, cos 2t — 2t sin 2t)

21. v(t) = (t,t2,¢°) = r'(t)=(1,2¢,3t*). Thenr'(1) = (1,2,3) and |r'(1)| = VIZ + 27 + 3% = /14,50

r'(1) 1 1 2 3
T(]}:m:m(m,g):(m,m_,m)_ “(t) = (0,2,62), s

ij
2t 3t2 1 32 1 2t
) x’(t) =1 2t 38| = — k
2 6t 0 6t 0 2
0 2 6t

= (12> — 6t*)i— (6t — 0)j + (2 — 0) k = (6t, —6t,2)
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27. Fiurst we parametrize the curve C' of intersection. The projection of C' onto the @y-plane 1s contained in the circle

z* -|—y2 = 25, z = 0, so we can write x = b cost, ¥ = 5sint. C also lies on the cylinder yz + 22 = 20,and z = 0

near the point (3, 4, 2), so we can write z = \,-"20 —y? = 3/20 — 25sin® t. A vector equation then for C'is
r(t) = <5 cost, 5sint, /20 — 25 sin? t> = r(t)= <—5 sint, 5 cost, 1 (20 — 25 sin? £)~1/2(—50sint cos t}>_

The point (3, 4, 2) corresponds to t = cos™ (%), so the tangent vector there is

' - 1/2
¥ (oos () = (~5(8) 5(8) 4 (20-2.8)") 7 (-30(8) 8))) = (~4.3.-6)
The tangent line is parallel to this vector and passes through (3, 4, 2), so a vector equation for the line

is r(t) = (3 — 4t)i+ (4 + 3t)j + (2 — 6t)k.

23
{2 cost,2sint, e*} = r'(t)= { —2sint, 2 cost, ef} The tangent line to the curve is parallel to the plane when the

curve’s tangent vector 1s orthogonal to the plane’s normal vector. Thus we require (—2 sint, 2 cost, e*} . (ﬁ, 1, 0} =0 =

_Qﬁﬁint—l—ﬂcmt—l—ﬂ:[} = tant:vls = t:% [since 0 < < 7].
r(§) = <\/§ 1,3“N>; so the point is (/3, 1, e™/5).

33.
The angle of intersection of the two curves is the angle between the two tangent vectors to the curves at the point of

intersection. Since rj(t) = {1? 2t 3t2} and t = 0 at (0,0,0), ry(0) = (1,0, 0) is a tangent vector to r; at (0,0, 0). Similarly,
ry(t) = {cost,2cos 2t, 1) and since r2(0) = (0,0,0), r5 (0) = (1,2, 1) is a tangent vector to r2 at (0,0, 0). If # is the angle

between these two tangent vectors, then cos @ =

= (1,0,0) - (1,2,1) = - and 6 = cos—l(j}) ~ 66°.

7:';'2

37 (3sin®t costi+ 3sint cos®tj+ 2sint costk)dt

:( W’f’2331n tcostdt)l—l— (J;’f 3sint cos tdt) (J'Wszlnt costdt)k

= [sin®]77? i+ [—ecos™t] 7% j4+ [sint] ] k= (1-0)i+ (0+1)j+(1—0)k=i+j+k

M. r'(t) =2ti+ 3t j+vVik = r(t) = i+ i+ %th k + C, where C is a constant vector.
Buti+j=r(1) =i+j+$k+C. Thus C= —Jkandr(t) = ?i+ 5+ (3 - )k
51. % [e(t) x v'(t)] = r'(t) x v'(t) + r(t) x r”(t) by Formula 5 of Theorem 3. But r'(t) x r'(t) = 0 (by Example 2 in

Section 12.4). Thus, % () x r'(2)] = r(2) x " (2).
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9. (a) g(2,—1) = cos(2+2(—1)) = cos(0) =1
(b) = + 2y is defined for all choices of values for x and y and the cosine function is defined for all input values, so the domain
of gis B2,
(c) The range of the cosine function is [—1, 1] and = + 2y generates all possible input values for the cosine function, so the

range of cos(x + 2y) is [-1,1].

0. (@ F(3,1)=1+vE—12=1+3

(b) \/4 — y? is defined only when 4 — 2 > 0,0ory? <4 = ¥
—2 <y <2 Sothedomainof Fis {(z,y)| -2<y <2} 2

0 x
-2

(c) Weknow 0 < /4 — 92 < 2s01 <14 /4 —y? < 3 Thus the range of F'is [1,3].

15. In(9 — 2 — 9y?) is defined only when
9— g% — 9y2 >0, or %3:2 +y2 << 1. So the domain of f
is {(m, y) | %mz +4% < 1}, the interior of an ellipse.

¥

——— -t-l--b-“
-

it T
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20. arcain(mz . — 2) 1s defined only when
—1<z2’+¢y?-2<1 <= 1<2z2?+y?<3 Thus
the domain of f is {(m,y} l1<a®4+4° < 3}_

¥

X+

y'=3
NPJA
x2+y2:|
25. z = 10 — 4z — 5y or 4x 4 5y + z = 10, a plane with
mntercepts 2.5, 2, and 10.

z

{2.5,0.0)

X

30. z = /422 +y? sodx” +y° = 2% and z > 0, the top
half of an elliptic cone.
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