Tangent and Normal Vectors
Example 1: Let r(t) =ti +t*j. Find T(1) and N(1)
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Example 1: Let r(t) =t%i + 2t*j. Find T(1)

v(t) = r'(t) = lim A0 1),
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Example 1: Let r(t) =€’ costi+e€'j. Find T(0).
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Example 1: Let r(t) :<t2,t,g>.

Find the tangent line passing through the point P(1,1,4/3).

Note: At the point P(1,1,4/3), t*=1and t=1.

The vectors r'(1) and T(1) are tangent vectors at the point P(1,1,4/3);

and r'(1) and T(1) are parallel to the tangent line passing through P(1,1,4/3).
Hence, the direction vector (a,b,c) for the tangent line passing through

the point P(1,1,4/3) can be the vector r'(1) or T(1).

v(t) =r'(t) =(2t,t,0)
vl = (@] =|(2t.t.0) = Vat* +

T - v() _ r@) _ (2t0) :<2,1,o>:<_ 1 0>
Vol r@l Jagve 5 \5'E

So direction vector (a,b,c) can be (2,1,0) or <§%O>

Parametric equations for the tangent line at P(1,1,4/3):
X=X +at; y=y, +bt; Z=1+Ct,

X=1+2t; y=1+t; z2=4/3



Example 1: Let r(t) =(cost,sint,2t).
Find a, = tangential component of acceleration.

Find a,, = normal component of acceleration.
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Example 1: Let r(t):<t,t2,t2/2>. Finda, anda, att=1.
a,; = tangential component of acceleration.

a, = normal component of acceleration.
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