Prove that %[(F(I) xF () F ()] = F (@)Y= F'(#))-F"'(f) using Section 13.2 Theorem 3 SCORE: /6 PTS
and the properties of the dot and cross products.
LG x 7)) - 7(0)]
dt
d - — g - =y =
= [5(."“) X7 (r))} F@)+ Foy<# o) 70
=[Py x () + FO) x F' (O] FU (@) + [F () x PO ] F(0)
=[5+ 7 <7 0] 7 +[F O <7 0] 7
=70 [P <7 O]+ [FO <P 0] 7(0)
= F(t)- 0+ [F() x F'()]- 7"(2)
=(r(O)xF'(£)) - 7"(t)
Find the curvature function &(#) for the vector function #(f) = <1-2¢—t>,t* —t - 2,t* +2t -1>, SCORE: / 6 PTS

NOTE; There are 2 ways to compute this, ene of which is MUCH longer than the other,

Flt)y=<-2-26,2t-1,2t+2>
F'i)=<-2,2,2>=2<-111>

Fi(Oxi'(t)=<-6,0,-6>=-6<1,0,1>
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Consider the vector function 7(¥) =< e ™'sin2¢,1—-2¢™*, e cos2t > SCORE: /18 PTS

and the corresponding space curve defined by #(¢).
[a] Find #'(0),

F'(f)y=<—e'sin2t +2e ' cos2t, 2e™, — e cos2t — 2e " sin2¢t >
=—e¢” <sin2t—2c082t,— 2, cos2t + 2sin2¢t >
F0y=<2,2,-1>

[b] Find a symmetric equation for the tangent line to the curve at the point where = 0.

F0)=<0,-1,1>
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[c]  Find T(¢).

IF')] = ’— e”’N(sin 2t — 2¢0821)* - (=2)* + (cos 2t + 2sin 2t)’

=g \/(Sln 21 ~4sin2rcos 2t + 4cos’ 2¢) + 4 + (cos? 21 + 4cos2tsin 2 + 4sin’ 21‘)
=3e™

T(t) = ) —1 <sin2f —2cos2s, — 2, cos2t + 2sin2f >

ZC

[d] Find the length of the curve from the point where ¢ = () to the point where f = 7
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s(7) T FFao|de = j3e" dt = -3¢’

[e] Reparametrize the curve with respect to arc length measured from the point where # = 0 in the direction of increasing £ .
Simplify your final answer completely,

i

s) = [[Fefdu = 30-e¢")

0
T=1-1s = t=-In(l-1iv)
F(s)=<(1-4s5)sin2(=In(1 - 55)),1-2(1=15), 1 - $s)cos2(~In(1 - L15)) >
=< (35 -D)sin(2In(l - 1)), 25 -1, (1 -1s)cos(2In(l —1s)) >

If] Find the curvature function &(#)}. NOTE: There are 2 ways to compute this, one of which is MUCH longer than the other.

T’(t) =—1<2c082f +4sin2s,0, ~ 2sin2/ + 4cos2t > = —% <cos2t+2sin2t¢, 0, —sin2f + 2cos2t >

Hf’(r)” = |— —2~|\/(cos 2t +2sin26)* + ( —sin2f + 2cos2¢)

—J(cos 2t + dcos2¢sin2¢ + 4sin’ 22‘) + (sm 2f —4sin2tcos2f + 4cos’ 2¢) = %
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