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1 (1(] points) For differentiable vector valued functions u(t) and v(t), prove that % (u( ) (t))

du . y(t) + u(t) - 22, - : s
a Let U= W+ U]+ Usk  and V:V;Li—\/zj"'r\/;'h_

___(u..\/) C‘d’c(d\l[*\'q?_\/z_\'b\'s\lﬂ)

oo ’ '/ & - B ’
= UV + UV F Us Ve + UV Ug Va + UGV
. - .
UV, + WDV, + UV + UV U Uy

jt

U=V + U/’

i

(10 points) Show that if r(¢) is a differentiable vector valued function and |r(t)] = C for a

constant C, then r(t) and % are orthogonal.
T

We  have ot ClY e rtay = lreey) = & so
C'K T
E(t ) = cc‘g(“t) Nt))
O = YHe)s rikE) ¥ CH)I» L)
L ys elt],
Do o= CUE) e CE) and & Tlk) and Yt

, 3
QYL actacceanel
3. (10 points) Find r(t) if J

d*r dr ) .
W'—‘—?‘Qk, T‘(O)$100k, '{Et=0=8%+83
. S"c\zr T o
d_& = -c\_{__?j dt - 5?_{1\ i—- (/I
¢ 5 35 ” :
8i+Bj = Tt el 2oy & 3{/: Si+8) 311k

ClL) = S%‘%d& = E£¥t -rS{j 32 24 C,
2.

S

sk = Yiah = (_51 / ’
{4 ) = 8t i iy 8\1] o EOO = lbt?—_jﬁ



Math 243 Practice Exam 2 - Page 3 of 5 Doomsday

4. (10 points) Let r(t) = tsin(t?) i + § +tsin(t) k. Find [r(t)dt
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5. (10 points) With r(t) from the previous problem, find foﬁr(t)dt.
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6. Let r(t) = tcos(t) i + tsin(t) j + ggtsﬂ k.

(a) (10 points) In a few words or a sketch, describe this curve for ¢ > 0.
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(b) (10 points) Find the parametric equations of the tangent line to the curve when t =
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(c) (15 points) Find the length of the curve from ¢ =0 to t = 7.
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7. (60 points) For numbers a,b > 0, let
r(t) = acos(t) i + asin(t) j + bt k.
Find the unit tangent vector, T', the principle unit normal vector, N, the curvature, &, the unit

binormal, B, and the torsion, 7, of this curve. Give the equation of the osculating plane at
t=20.
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