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13.2 Calculus on 3D Curves dt

Example: Consider p ~74 = verted ,me,?g

x=ty=2-t*
which can also be written as oL .
r(t) = (t,2 — t%) e

. dx dy RecALL ‘.
1. Find ~ and - dy _ Al -2 }}\\\%m)
g~

What do these represent? o dldt - &

YEgln =134 e | W
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location and what is the slope of e
L] ? :
the tangent line: =

1

2] mapt (26

3

;

3. Find a vector in the direction of |
the tangent lineatt = 1. J i




Visual of last example:

r(t) = (t,2 — t?)
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In general: Vector Calculus P[4y = 74

For 7(t) = (x(t) y(t) Z(t)) we define J’}
Jx(t+R) - x(t) y(t + h) y(t) 2(t + h) e Z(t)
A = hm ;A - 7 , h

which is the same as

r'(t) =& @),y @),z (®))

And r(t+h) — r(f)
r'(t) = ('), y' (1), Z'(t)) b

IS a tangent vector to the curve.

Do calculus component-wise!
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Example
r(t) = (t, cos(2t), sin(2t)).

1

2.
3.
4.

Find 7 (2).
Find 7(0) and (1t /4).
Find 7'(0) and 7' (1t /4).

Find the unit tangent vector T(t)

att =m/4.
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Example Continued
r(t) = (t, cos(2t),sin(2t)).

5. Find parametric equations for the
tangentlineatt = 0.

6. Find parametric equation for the
tangent line at t = /4.
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Example: Antiderivatives
First some review

Find the antiderivative of
3

f'(t) = sin(t) + e?t — %
with £(0) =

JF[%) 3§ sml(t) + ELL%—— 1%30&)\,

.-% +C

’"ZC)

FRy = -COS(@‘“'Y':;,L
He =1 = ~l+gp-0rC=7

(S

Now find the antiderivative of
r'(t) = (e3, t* sin(t) — t).
with _f(O) =i+ 3j — 2k.
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