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Tangent and Normal Vectors

Find the unit tangent vector T and find a set of parametric equations for the line
tangent to the space curve at the given point P:

(@) r(f)=ti+t’j+1tk, P(0,0,0)
(b) 2costi +2sint j+tk, P(2,0,0)

Find a tangent line approximation to r(1.01) for the curve given by the vector-
valued function r(t) = (t, Int, t'?).

Verify that the space curves intersect at the given values of the parameters. Find
the angle between the tangent vectors to the curves at the point of intersection:

r(t)=(t-2,t°,t/2),t=4
v(s)= (s/4,25,3s),s=8

Find T, N, at, and an at the given time t for the plane curve r(t):

1
@) r()=ti+j,t=1
(b) r(t)=e‘costi+e'sintj,t=x/2

1
) r(t)=ti+1* j+ Etzk, =1

Consider an object moving according to the position function
r(tyf=acos(wt)i asin(wt) j. Find The unit tangent and normal vectors and also find

the tangent and normal components of the acceleration.

Suppose the motion of a particle is modeled by

r()=(zt-sinzt,1-cosxt)
Answer the following:

(a) Show the vectors v/||v|[,a/||a|| fort=1/2, 1, 3/2

(b) Finda,,anda, att=1/2, 1, 3/2

(c) Determine whether the speed ofltﬁé particle is increasing or decreasing
at each of the above t - values. Give reasons for your answers.
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An object is spinning at a constant speed and angular velocity on the end of a
string:

(a) If the angular velocity is doubled, how is the centripetal component of
acceleration changed?

(b) If the angular velocity is unchanged but the length of the string is
halved, how is the centripetal component of acceleration changed?

*Prove the following holds:
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