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C3:13282 (Chapter 13 — Vector Value Functions): Lesson 1
Qzol|

Main Skills (BC REVIEW) — Language New:

Consider the smooth parametrization of curve C: x =x(t) y=y({) z=2z(t)

O Find the vector equation of a curve (wire) Cin R . r(¢) = <x(t), (1), z(t)>

O Find the vector equation of a line tangent to a curve C in R*.{r () =1, +1'(t,)t

0 Find the length of a curve Cin R°. L, = [|¥/ ()|ar
€
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1. Write the vector value function for the curve C: y =2x+1

C: X y> 2t+l +42

rif) = {4, 2¢+17 ¢ ¢8R
2. Write the vector value function for the curve C: x* +y* =4

C x-2ast \lrmu D £+ ¢zon

() 2as 4y Zan t>; o £+ som
3. Write the vectci value function for the line curve C that passes through the points (1,-2,3)
and (0,5,-2). Pa = <& 1.7,-5

rte) = 1-2,3> + &11,-57 +

FlE) = 1=, ~2+7¢,3-5¢> 1@
4. Write the vector value function for the line segment curve C that runs from the point (1,-2,3)
SN —

to (0,5,-2). Sﬁw.’
R = LI~ -2+T#,3-5t> D ét<]

5. Write the vector value function for the curve C of intersection of the cylinder x> +y* =1 and
the plane y+z =2.

C: X=ost t,‘—sm{ z=2—9n+

Pl < Las+t, smd, 2-sn+> 44 {2
6. Write the vector value function for the curve C of intersection of the cylinder 4x* +y* =4

and the plane x +y+z=2. .
C: X-cost y: 2sint 2: 2~ ¢Ccst—2Zsint

.?(‘f}"‘ (w.e,zs;n-e,l—cos'&*ZSint) DLt < 2n
7. Suppose a curve C is defined as: r(f) = (3 cos(1),3 sin(t),t> ; 120

A. What is the shape of C? hekix

’ . . T
B. Write an equation of the line tangent to C at 7 = Bl :

AE) s {-3sint, Bes k1D

~ ‘_K_ . .
(2) = {30007 o) 2 (-3t,3, B4 120
r (3) = »,3, T2

gkoul:l L)O q

C. Find the length of C from ¢ = % tor=2rx.

[F(] = J‘ismz-(:-a—@,ws’--t:‘[ = o

. n w3
Ly - L,“"“)'d{ : I%ﬁBM 20w [l = =F
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8. Suppose a curve C is defined as: r(7) = <1nt,2«/;,12> +20

]

O (Lt, =, 2tD

. /\‘fsb,c
S
(\\YV’ \Y\Q\M\\ \
A. Write an e i i Bs g o " DAY
. quation of the line tangentto C at 7 =1: §
r\(n - < | ) J/ MW(K)\\ (&\Nww
* Klele 2 o) s a2, 2t 401> e RN

r() = {p,2,1>
B. Find the length of C from t=1to ¢ =5.

L_s' = ITlr‘(ﬂld& : [ {1 +—~ + Y€€ H
- Ls Vet g0« ob.309

%

9. Suppose a curve C is defined as the intersection of the cylinder 4x* + y* =4 and the plane
X+y+z=2.

C: X= s € Y=Zsm{' 2z 2—qa05t—2Zsnt

(%) - <eos(-, 2sint,2—ts+—2snt >
PO (—smt, 2es€, sint— 205t
NOE <-'sml.2u.sl, smi—2awas(>

r(0) : 1! 2sn|i 2—cos| — 2 s t>
A. Write an equatlon of the line tangent to C at £ =1:

Fr() = {es| - 4tsinl, 25sn | +2tcs|, 2-cos |~ 250 |

* -2 te R
B. Find the length of C. t(sinl —2zes)?

w (B
L = L \rsm‘-t *r des*t + (sint - 20st)? dt < 13519

o
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C3: Q202 (Chapter 13 — Vector Value Functions): Lesson 2

1. Theorem: If r(¢)is differentiable and |r(t)l is constant, then r’(r)is orthogonal to r(f) for

every ¢ in the domain of r(r).

2. Language Review:
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4, Parametrization with respect to arc-length s (concept and language):

Yy
n P R
&?";t—i f}(s) rls) : ( x (+()), Y (6, z (€N >
G Pls) = (x(3), y(), 260
7/ ro - (B4 4D

x@ yy@ e PO (8@ (4

. VO« ()« (deX ds

o i
%(S) z ?‘(S\ s A9 : "‘(57
[F'(s)] i

5. Reparametrization r(f) — r(s):

A. reparametrize r(¢) = (4! -3,3t- 5> D: t 2 0in terms of arc-length.

. Solpe fu 4 in ferms of 5

KiH-3 g WS
x' =4 \’\=3

t t
SH‘) = I \l 4z 4 3% = {5!1]0 = §¢
o

. s:6t 9 '(:‘-'g.S

/—mmw ‘?'(S)[ = |
2. Shstitde: Fls): (ds -3, 2s-5)

s 0
: dr
- o4 L o 41 <43
t0 -3 -5 s=0 -3 -~
. 4
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t:1 =2 55 I -2



B. Reparametrize r(r) = (cost, sint,t) D: ¢ 2 0 in terms of arc-length.
%= tos € ' sin z2:t
X *-sint \1‘=ws{ 2't |

S({) : j:ﬁnzu'beos’-u.d-l du = {ZY:JM : E[u];t: V2

§
s —) : [N
s: tV2 + =

rGs) = <MS(%)' sin (-é_)' 75-2_> s20

C. Reparametrize r(t) = <e2’ cos(21), 2, e* sin(2t)> D: ¢ 2 0 in terms of arc-length.
X = e"'eaos 2¢ x‘ X eZ* (-2 sin Zf) + (237"6) (cos 2{)

\Iez \1\-‘0

A CuSm 2+t A et ( 2. s u} + ( 2@“)( Sin Zt)

-f
s(f) : j’ \/(—Ze}“s:n L+ 26%s W)t v D+ (26%ws tu + Ze¥sin Zu)z o
0 _
t w
s« 2vz [ ePdu c (1)
0
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PO (Fenes (g0l 2, G [n(E-0D



6. Curvature in R*:

T
Concept: k= A where 0 is the angle between T and iand s is the arc length. ‘
3 ¢
/ HEpy ol (1l
Formula when x = x(¢), y=y(x): k()= X Oy (B)=y Ox 3([)( -1 %9
i 2 2 |y S
o bort | .
"
Formula when y = f(x): k(x)= ——-f——(x—)——3 %9
(Pl 2
' dx - . &
X= 5 :
\ at
T ?{- 4o . %—: %e %—* now find de/d{ L i
de © e R !
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o : L0 st 82 Y
X dt %t -
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7. Curvature in R>:

Concept: k=%r-
AY
Al (s
s 5 !
Formulas: k(@i l ﬁ‘ 3 .._é—— = e ] | (o] = 'T'(S)l
ds 2\_[; [r (s |
. _
\k(s) - | T
47
a7 ot | T | T
k(‘f)=\z—$—\--—;- T ,: |
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C3: Q202 (Chapter 13 — Vector Value Functions): Lesson 3

1. Lesson Overview and Diagram

G+ and ay as scdass :

2 z

We. wall show :
d'z
’ranﬂmhml wnprfm o aw ar = oTGf
Nomal empopentt of ace ay = k (g% ‘

A A N RO E Rl
[#Le " | #icol
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2. SET OF VECTOR PROPERTIES

O P
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VECTor PRofeemies for cHI3 |essons 3

CD [al=dar r a,* + a, [ cHiz, 5]

® 82 3 Twan
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3. Prove Property - 13B (in R?)

dt[ : i [<x 0, Y. (O - <L), y:tﬂ)] Wite compment s

=, dg{; [)(.(0 X l£) + Y'H) \,z(ﬁ] Dof ?"WW‘“

©NOKO - NOGE + gDy « 18y Denvative (usef 4

:,d <X""I > <X;. Yl-> € <xll Yi HE (XuYz> ® lM/ % M'V WGSMWHMJ
4. Prove —c—l-t-[ (O xr (f)] r(t)Xr//(t) GYPV}D
—g—[r(t)xr/(t)]= @ x ) + rl) x ') Podudt vle B wectas
t Sy’
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2 Ir1*% reof
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6. Prove ka « mb = km(a-b)
ka+ mb = K('a, mfo) = km (ﬁ%)
7. BERMEL TRUE / FALSE UNDERSTANDING 8. Prove T'(s) = KN(s)
¥ Sone physteaf . ) _@__
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2.
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11. Prove a; =
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