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13.1 (Vector Functions/Space Curves) and 13.2 (Derivatives/Integrals of Vector Functions

Definition: Let 7 be a vector function whose range is a set of three dlmenslon 11 \ectou This means that
for every uumher t in the domain of 7. there is a unique vector r = h(t)). We use t as the
independent variable because it represents time in most dpphcdtmns Uf ‘eu:ol unctlans

Example 1: Find :j where m = (cost,sint,Int).y [Ph
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Definition: The limit of a vector function is defined by taking the limit of the component functions, that is
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Definition: If m = (f(t),g(t),h(t)), where f, g and h are differentiable functions, then

() = (0. g/ (1), 1 (1))

Theorem: Suppose u and v are differentiable functions, ¢ is a scalar, and f is a real valued function. Then
d r ’
1. o (u(t) +v(t)) =u'(t) + v'(¢¥)

d /
2. E{u(t) =cu'(t)

3. E (u(t) - v(t)) = u'(t) - v(t) +u(t) - v'(t)
d ’ /
4. o (u(t) x v(t)) =u'(t) x v(t) + u(t) x v'(t)

¥
5. Zrulf(0) = 7' OW(0) /Q,\Q

Example 3: Find the domain of both ﬁs and 'rj if 45 <f cost,Int, ; ! 2>.
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decored by T ()
Example 4: Find the Unit Tangent Vector (tangent vector of length one) to the curve ;@5 - (eZt, t tet)
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Example 5: Find parametric equations for the tangent line to the curve = 2cost, y = 2sint, z = 4cos(2t)

at the point ( \/_12 kr — ~7L
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Definition: If m = (f(t),g(t),h(t)), where f, g and h are integratible functions, t al:)'efl,
~ el
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Example 6: Find (temi +tlntj+ tcos(t2)k) dt
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Example T: Fllld_@]f ﬁ <51m‘ e 2, ir 1> and r(0) = (2, 1“_72)
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Lr. 1
Example 8: Evaluate f (tz i+tj+ —k) dt
0 t+1

Example 9: At what points does the curve r(—fj =ti + (2t — t?)k intersect the paraboloid z = 22 + 527
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Definition: The set C' of all points (f(¢), g(t), i(t)), where ¢ varies over its domain, is called a space curve.

Example 10: Match the parametric equations with the graphs (labeled I-VI)

a. x =tcost,y=1=0, z=tsint, t >0 z
T | -
. =cost, y=sint, z = —— him — =0
1+¢2 RN ,_\_t'a L/S
1 > 4
Y
d. = cost, y =sint, z = cos(2t) SCIS O(+ c
e. x = cos8t, y = sin8t, z = 08 ‘J\_\—/\:a; JC = oe C_L,(/UC )
f. x =cos’t, y =sin’t, z =1 1 | = =0 — asbﬂ)p%%\)c
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"
Example H): At what point do the curves r (t) ={t,1 -3 +t2) and 72(s) = (3 — 5,5 — 2, 52> intersect?
Find the angle of intersection correct to the nearest degree.

So bned irersect 7 pok of
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Example 10: At what point do the curves ri(t) = {(¢,1 —,3 + t2> and ra2(s) = (3— 5,5 — 2, 52> intersect?
Find the angle of intersection correct to the nearest degree.
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