Answer on Question #70827 — Math — Geometry

Question
Calculate the tangent vectors of the following curves:
(i) y(t) = (cos?t, sin?t)
(i) v(£) = (", t%)

Solution

A tangent vector is a vector that is tangent to a curve at a given point. For a curve with radius
vector y(t), the tangent vector is defined as a derivative with respect to parameter t: y'(t),
the unit tangent vector is defined by

Y'(®)
T(t) = 0]
(i) For a given curve y(t) = (cos?t, sin?t) find y'(t):
Y (t) = ((cos?t)’, (sin?t)") = (2cost - (—sint), 2sint - cost) = 2(—sintcost, sintcost)
Find |Y'(®)|:

lY'(®)] = 2\/(—sintcost)2 + (sintcost)? = 2+/2(sintcost)? = 2+/2sintcost

Find T(t):

T(t) =

Y'(t) _ 2(—sintcost, sintcost) _( 1 1 >
ly' () 2v/2sintcost
(i) For a given curve y(t) = (ef, t?) find y'(¢):

Y'(®) = ((e), )" = (ef, 21)

Find [y'(¢)]
V' (0] = (D2 + (20)2 = /2t + 4t2
Find T(¢t)
T(t) = Y:(t) _ (2 < et | 2t )
V(O VeZ+4tZ  \VeZ + 4t2 et + 42
Answer:

(i) For a curve y(t) = (cos?t, sin’t) the tangent vector is
Y'(t) = 2(—sintcost, sintcost)

the unit tangent vector is

() = L2 )
-\ V22
(i) For a curve y(t) = (et, t?) the tangent vector is

Y'(6) = (e, 20)



the unit tangent vector is

et 2t
T(t) = :
Ve?t + 4t2 \e?t + 4¢2

Answer provided by https://www.AssignmentExpert.com



https://www.assignmentexpert.com/

