“MR. CALCULUS” ANSWERS TO THE 2010 FORM B FREE RESPONSE QUESTIONS

p(t)zZCOS[%t), for 0<t<6, and r(t)=t>—6t>+9t+3

(a) Particle R moves to the right when r'(t) =3t* -12t+9>0= (t-3)(t-1) > 0=
[0<t<land 3<t<6| Note: r'(t)=0 whent=3and 1.

(b) Particle P moves to the right when

p'(t):—zsin Zils0=sin| 2t |<0= r<Zt<27 = 4<t<6.
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The particles travel in opposite direction forl0 <t<land3<t<4.
Note: p'(t)=0 whent=0and 4.
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(c) The accelerationis p"(3) = —?cos BT The velocity att =3 is
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p'(d) = —%sin (37”) = —ﬁff < 0. Since the velocity and acceleration have opposite signs,

the particle is slowing down at t = 3.

(d) The distance between the particles is | p(t) —r(t) | so the average distance on the interval
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1<t<3is |— t)—r(t)|dt.
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