Winter 2008 Math 317

Math 317 - Calculus IV
Quiz #2 - solutions

1. Find a vector function that represents the curve of intersection of the surfaces z = v/x2 + 2
and z =1+y.

Squaring both equations, we obtain

2 =24y =142+ 9%

We solve for y in terms of the variable x, and use the result to solve for z in terms of z.

1 1 1
3/25(902—1) = Z:1+y:1+§($2—1):§($2+1)-

We set x =t to obtain the parametric representation for the curve of intersection:

1 1
xr =t yzi(tQ—l), z:i(t2—|—1).

2. Reparametrize the curve r(t) = e?’ cos2t i + 2 j + e?'sin2t k with respect to arc length
measured from the point where ¢ = 0 in the direction of increasing t.

Step 1: Compute ||r/(¢)||.

r(t) =(e*' cos 2t, 2, e*' sin 2t),
r'(t) =(2¢* cos 2t + e*(—2sin 2t), 0, 2¢*" sin 2t + €*'(2 cos 2t))
=2¢%!(cos 2t — sin 2t, 0, sin 2t + cos 2t).
¥/ (£)|| =+/4e4[(cos 2t — sin 2t)2 + (sin 2t + cos 2t)2] = 2v/2e*.

Step 2: Evaluate the arc-length function s(¢).

t

t
s(t) = / 2v/2e*" du = %e%

0

Step 3: Solve for ¢ in terms of s.

s 2 s 2 s
| = ln(ﬁ—l—lzet) = %ln(\ﬁ—f—l):t.

Step 4: Rewrite r in terms of the parameter s

r(s) = ((ﬁ + 1) cos <ln (ﬁ + 1)) 2, (ﬁ + 1) sin <ln <ﬁ + 1))) .



3. Find the unit tangent vectors T(¢) and N(¢) and the curvature x(t) for the curve given by
r(t) = (2sint, 5t,2 cost).

We compute
r(t) = (2sint, 5t,2cost), r'(t) = (2cost,5,—2sint),
' (t)]] = Vdcos2t + 25 + 4sin®t = v/29.

O
T = oy = 7o

2cost,b,—2sint), T'(t) = %(—2 sint, 0, —2cost),

©

T ()] = \/%fg\/4sin2t+4cos2t = \/%79,

1 .
Tl(t) E(_2 sin t, 0, —2cos t) )
N(t) = || T (¢)]| - 2 = —(sint, 0, cost).
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