Math 163
13.3: Calculus with Parametric Equations
Questions for flipped class
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 (13.3.1 solution)
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(13.3.3 solution)
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(13.3.6 solution)
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r(t) =3ti+ 825+ 12k = r(t)=3i+12Vij+ 24tk =
[¥'(t) = VO + THE + 5768 = /(24 + 3)° = [24¢ + 3| = 24t + 3 for

0<t<1 Then L= [ [r/(t)|de = [}(24¢ +3)dt = [uhst]::m
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(a) ©(t) = (2,3cost,3sint) =
(t) = (2, -3sint,3cost) =
|'(t)] = VA + 9sin’t + 9cos? f = VI3. Then
T(t)fﬁ (2,~3sint, 3cost]

Eal & cost) nr<m, ‘/—ﬂnt,‘/—cost>

T'(t) = 5 (0. —3cost, —3sint) =

T(8)| = g VOSTE 3 0 9co?t =

T() _ 1V )
Thus N(t) = IT’ét;I 3; ‘/,(n —3cost, ~3sint) = (0, - cost, — sint).

[Tl _ 3/V13

B T

=3/13
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r(t) =8ti+2sintj+2costk = r(t)=8i+2costj—2sintk,
(1) = —2sintj — 2costk,
[t/(t)] = V61 + dcos?t + Asin®t = /61 + 4 = 217,
P(t) x 1(t) = —4i + 16 costj — 16sintk,
[r'(t)  (t)] = V16 + 256 cos? £ + 2565in° ¢ = /16 + 256 = 4v/T7.
Then &(t) = @) x @) ':(‘” = Lm_ L

()| (ViT)PE 34
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(4.%.2) corresponds to t = 2.
YO @t @)

O = o~ Vim0
T(2) = (3.5.5)-
Tt) = —4(262 + 1) (26,262,1) + (262 + 1)~ (2,4¢,0) [by Formula 3 of the theorem{

267+ 1)72 (—8t7 + 47 + 2, —8t% + 8% + 4t, —4t)
=2(262+1)72 (1 - 22,2, -21)

2 412 (1 — %2 2%, —
Ny = X0 _ 20262+ 1)72 (1= 22,20, ~2t)

ITO] ~ 2202+ 1)2/[T- 200 + 2 + (-20)°
(=22, -2t) (122, -2t)

—wmrumase 1128
NE@) =(-$3 and B(2) = T(2) x N(2) = (~§.5.5)-
1

Thearem Suppose u and v are differentiable vector functions, ¢ is a scalar,
and f is a real-valued function. Then

3 L] = 7 0u0 + 10w
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Find the length of the curve.
) = 3ti+ 85725 + 128k, 0<t<1
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Consider the vector function given below.
r(£) = (2t, 3 cos(t), 3 sin(t))
() Find the unit tangent and unit normal vectors T(t) and N(t).

)|

(b) Use K(f) = ———— to find the curvature.

[v0)]
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Use this theorem to find the curvature.

(€)= 8ti + 2sin(t)j + 2cos(t)k
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The curvature of the curve given by the vector function r is

[r () x r'() |

<0 =10
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Find the vectors T, N, and B at the given point.

Fo) :<R, %:3 z>, (4, %, z)




