Math 163
13.4: Motion in Space
Questions for flipped class

(13.4.3)



Find the velocity and position vectors of a particle that has acceleration , initial velocity  and initial position .
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(13.4.4)

Find the tangential and normal components of acceleration of the particle whose position is given by .
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(13.4.5)
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(13.4.1 solution)
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(13.4.6 solution)
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Find the velocity, acceleration, and speed of a particle with the given position function.
r(t) =22t + e+ ek
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Find the tangential and normal components of the acceleration vector.
r(t) = 2(3t - )i + 6t2§
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The position function of a particle is given by r(t)

(£2, 3t, £2 — 16t). When is the speed a minimum?
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{Solution or Explanation
HE) =20t et s e Mk > w(E) = r(E) = 2v/3i + 262 — 202k, a(t) = v/(e) = 462 + 4e-2tk,
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‘Solution or Explanation
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r(t) =costitsintj+tk = r'(t)=—sinti+costj+k,
[r'(t)] = Vsin®t + cos L+ 1 =2, 1"(t) = —costi—sintj,
(6) x (t) = sinti — costj+ k.
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T(t) =23t — )i+ 62 = r(t) =23 32)i+ 12,
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T(t) = (2,3t,62 — 16t) =  v(t) = (2t,3,2t — 16), [v(t)| = VA2 + 9 + 4% — 64t + 256 =
d
V/B8IZ =64t + 265 and @ [v(t)] = 4(8t* — 64t + 265)~1/%(16¢ — 64). This is
zero if and only if the numerator is zero, that is,
d d
166~ 64 =0 or £ = 4. Since i [v()] < 0 for ¢ < 4 and —|v(t)] > 0 for
t > 4, the minimum speed of /137 is attained at ¢ = 4 units of time.
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