9.5 Curves .

Friday, July 9, 2021 4:59 PM
e parametnic representation of a curve C m space with
porameker € ¢ guven by - C
()= L oclt), Yb), 2 (V> 7
where o, y and 2 are the Curtesian coordinates. / ) y
“he sense 4/ Ltncreastng t ¢s called the /Josn!-u/e I

sense on C, tnduces an o bation of C.

E\caryt,)le. Fnel Lhe JPoramelriC f‘epresenéaﬁb‘n a/
Tne curcde x?4y?- 9 Z=0.

Solubion. T (4) = < xtb, yy , 24
F(f) =<3cust 3s:b, 0>, O<Li<on

T ) = 3cost i +3 st j | L—J'g
Note that x2+y? = (30st)2 +(3snt)? =9 3y 17

/ere. the past tove sense s counterclockunse. x

Angther Solukton: L y Z
T, (k) = £ 3smt, 3cst, 07 g k<ar Lo

Note Lhal 12 442 - (3stnh)24 (3Cush)*=9 . 3Y

Here the posttive sense s clockwise J L C

“There gre L’nﬂz'm'ée ruumber ol reprEsen[a,/-z'cms Of-M,é_'s_-C_t)‘_C_/e_
13 What curve ts represented as | //
3% F)=<2+cs3t, -2+stn3t, 5> |

(5-25)
P Y 2

Solubten. (2 -2)2 + (y +2)2: (Cas3H2+(SL>73£)2=1 , Z2=65
It ts a Clrcle en the plane Z2=5 Ml—vaL cenker (2,-2)

and raclvus 1.
Cxanp/e “The ellypse (’I’-H) ':12 , Z=-2

Car. be wrillen tn the pamme{ﬂc zg"'ﬂ
re)=& -1 +5cast,-3sent, -2 Why?

9.5 Curves Page 1



A S‘brnt_"jhl' lene L é/Lrough a Pant A(9,,a, A5) th the olirection
af a cmstant veclay Z;-_- <b,,bzlbg> LS geven bj

- () = <a/,azla3> +f<b,/bz,bg> , - el tdoo

F L) = <a,+ by > A +tb,, Oz +L 63>.

3 Find apaometnc representatizn of the lne %mujh % |
0096 4) andBl(-3 g 9)

4 2293 b L, b
—_ —_ 4 2 K+
Solubm. b = AB =<-3-2,0-0, 9-4> =<-5, 0 5>
r)- < 2-5¢,0+0t, $+5&>
-~ .
res) = (2_st)¢ T (4+56 3 ~ag < t<en.

Corular Helix

The carve C represenked by the veckn curve
Fle)=Lacost, aasmb, ct™> , C#p
F L) = @cast ( + Astiof j+ CL k

ts colled o Circdar beler.

Tt lees on the eylinder x%ry% o

A simple cupve s a curve unthouk multiple ponts, thak cs
wethouk Powds at wiluch the curye touches or tntersects tself.

An orc of a curve ts the Poréz'an bcéwmcmj &0 /aomzfs of HAe
curve. Far simplicty we say o curve Fer both curyes and arcs.

Note thot the corcle and helix are sumple %

7Zzn3e,¢é o a curve :

7f C i3 geven by F(E) then the ﬂa//owzng limuts Becormes Lhe
clmtxa!zl/@

F'L’(H:/(/n.’l Y‘(E-}Aé)—f‘u:)

provdedd thatl Yus lomil exists.

TP ritd) 40, we cal TILH a éanym[ve.a‘a'r of C at P
where P cestrespond tot. I cuch a0 Coce
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TP Fitd) £0, we call T8 a tangenl veclar of C al P
where P COTrespach/ bot. In such o Cdse

w = ’I’_;I s the wat Langent vector. /
i

=2Cs
ond the éangmt to C at P ¢s guer by 7

W) =T+ wr/

Escample. Fincl the tangent to the ctrcular helix
7(t) = <2sib, ~2cost, —3t> at P, —3,-1)
Solubion. P(1,-V3, -3) Corr‘es[)mo{s tu €= 167:_
Fr(t) =< 2ast, 25k, -3>
,:L/(?):<\r€) ,J —3>
The tangent bo C ak P s given by
Tl = T (F) twr (F)
F(w) = <1, -3, ‘%} + w<J3, L -3>

‘The plane.
let AL a,a, Oz) be o pownt on the plane [P,
and 7= <N, ny ng> be @ namol vecks to theplone P (A7)
then e equatian of the plone P (< giver by n
N-AB=0 wheae B(xy2z2), A"
N, (-6,)+ Ny (Y-y,) +ny(2-2) o

which con he wriblen as
ax+hby+cz=d, (Here a,b, and €, are not all zeros).

The follomng are planes
-3x +4 —SZ= 4
23—2 =0

Z2= -2

1=10  Find a parametre representation of the Fo /éwzng Curves
39¢

£ Ellhpse x?+y%=| , 2=y
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39¢
6 E_llr.'(pse x2+'jz:l , 2=y

39¢

Solution . (L) = £ cost, scnt, sgnt > . <t 21T
x o =

3 Intersection of X+Yy—2 =2, 2xX-5y+Z-=3

393

Sglution. Let oc=f (1)
xX+Yy-2=2-» Y—2=9-t (2)
2X -Sy+Z=3»> S y+Z2 = 3-2t (3)
(2)+(3)>~"4Y = 5~3L = y= 3Té—_§ (4)

Futting (4 n (2)_ 365 5 9 p _ 5 Z€-13
2 4%

— 7 (= Lxlb), yip), 20>

P L4, IEE, B~ mct e
&

=12 Whal Curves ore reprt’senéed as Pollows?

3%
I = 2+reskt, brrsmbt , 28>

A% T Y Z
Soluten. I is a circulsy helix | ot lies on the cylmo[ar
(x-2)2+4-6)2=r2

Stnee 2=2¢ , 2>0, ot ¢s s/')apea( m'ghl hmdw’an-w.

12 F)= L4-2t, B ,-3+5t>

Solubiom . Tt is o strarght done t—/zraujh (4,0,-3)
and tn the direction af 5=<4-2, 8, 5>

L Fh=4t 2 3y

39 x Y z

Solubior.. Tt s the curve of interseckion 9;9 the twi
y=x? and z=2c> yn space.
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