Answer on Question 72688, Math / Geometry
Question
Find the vectors t, n, b at the given point to the curve.
y(t)=(t12,2/3 t73,1), (1, 2/3, 1).
Solution.

We are given the curve
- - 2 - 7
7(t) = (L)1 + (§t3>] + (Hk
and the point (1, 2/3, 1)

Note that t = 1 because xo = (12) =1, y, = (g 13) = %, Zo = (1) = 1 is the coordinates
of the given point.

TI(t)
[77(0)]

1) Find the unit tangent vector 7(t) =

) = 2OT+ (23] + (Dk

|?’(t)| =Jarzratt+1=JR2+ D2 =262 +1

Thus we get

Q(t)—?(t)—( a )*+ 2 *+( ! )E
‘ _|p’(t)|_ 22+ 1) T2+ 1) T \2er 1

2) Find the unit normal vector 7i(t) = ;gg
- 2-(2t24+1) —2t-4t\, [4t-(2t2+1) -2t 41\, —4t S
T'(t) = L+ J+ (—) k
(2t%2 + 1)2 (2t2 + 1) (2t% + 1)

B <%)” ((2t24-lt- 1)2>7 " ((th_itm) k

|7(t)| V(@2 —4t2)% + (40)2 + (—40)> V4 —16t% + 16t* + 16t2 + 162
v = (2% + 1)2 - (22 + 1)2
B V4 + 16t2 + 16t* B VA1 + 4t2 + 4t%) C2y(@+2t2)2 21+ 2t%) B 2
CQ@tez+12 (2t2 + 1)2 o2+ 1)?2 0 (t2+1)2 0 (2t2+1)
Thus we get

= ?(t) — (%)N_ ((Zt:i1)2)j_ ((thl)z) k
|T'(t)| ﬁ

_(1-2t? _,+( 2t )9 ( 2t )E
“\2ee+1)' T2+ T Qe

n(t)




3) Find the unit binormal vector b(t) = Z X 7i

i 7 k
. 2t 2t? 1
b)) =Txn=4211 22+1 2t2+1
1 —2t? 2t 2t

202 +1 2t2+1  2t2+1

. 4¢3 2t . 4t2 1— 2t
T erz  errnz) I\ TR0z Qe+ 1)

o 4t2 2t% — 4t*
+k

(22 + 12 (2t% + 1)2

(222 + 1), 2241 1\, 7 2t2(2t2 + 1)
B _< (2t2 + 1)2 >l+ <(2t2 + 1)2>] + < (2t2 + 1)2 )

3 ( 2t )%+( 1 )Q_I_ 2t2 7
= 1) T Qe 1) T\ 2

Thus, for t = 1 that is at the given point (1, 2/3, 1) we have:

) 2. 2. 14
T(1,2/3,1)=§l+§]+§k
R 1, 2, 2.
n(1,2/3,1)=—§l+§]—§k
. 2. 1. 2.
b(1,2/3,1):—§l+§]+§k

Answer: at the given point:

the unit tangent vector is

the unit normal vector is

W] =
wl N
x|

2
i(12/31) = —3T+5] -

the unit binormal vector is

> 2, 1 -
b(1,2/3,1) = —§?+§j+§k
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