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Calculus Practice: Rectilinear Motion 1

A particle moves along a horizontal line. Its position function is s(t) for t > 0. For each
problem, find the velocity function v(t), the acceleration function a(t), the times t when the
particle changes directions, the intervals of time when the particle is moving left and moving
right, the times t when the acceleration is 0, and the intervals of time when the particle is
slowing down and speeding up.

1) s(t)=t* - 13¢3 2) s(t)=t> - 10t?

3) s(t) =—t> + 7t + 120 4) s(t) =t* — 1483
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5) s(t) =t> — 27t + 180 6) s(t)=—t*+ot>

A particle moves along a vertical line. Its position function is s(t) for t > 0. For each problem,
find the velocity function v(t), the acceleration function a(t), the times t when the particle
changes directions, the intervals of time when the particle is moving down and moving up, the
times t when the acceleration is 0, and the intervals of time when the particle is slowing down

and speeding up.
7y s(t) = —t> + 13t - 36 8) s(t)=t> — 16t + 39
9) s(t) = —t> + 12t + 28 10) s(t) =t* - 10t
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Calculus Practice: Rectilinear Motion 1

A particle moves along a horizontal line. Its position function is s(t) for t > 0. For each
problem, find the velocity function V(t), the acceleration function a(t), the times t when the
particle changes directions, the intervals of time when the particle is moving left and moving
right, the times t when the acceleration is 0, and the intervals of time when the particle is
slowing down and speeding up.

1) s(t)=t* - 13¢3 2) s(t)=t> - 10t?

v(t) = 4t — 39t2, a(t) = 12t — 78t v(t) = 3t2 = 20t, alt) = 6t — 20
. 39 L 39 (20
, Moving left: 0 <t < T,Mang@ dght:tion*aat%t =

aot 39
Changes direction at: t = {7 3

2
, Moving left: 0 <t < ?0,

1
Acceleration zero at: t = {O, 23

13 39 1013 9 10
, Slowing down: Bl < cheflﬁﬁqjﬁmdmmpt:(l S {ﬁSI(WVJ%g down: By <t<

3) s(t) =t + 7t + 120 4) s(t) =t* — 1483
v(t) = -2t +7,alt) = -2 v(t) = 43 — 422, a(t) = 12> — 84t

.. 7 . 21
Changes direction at: t = {5 , Moving left: 0 <t < 7,

. 7 o ] 21
, Moving left: t > > Movnfgm@a:s(d]fdcﬂezﬂ at: t= {7

7 7 1
Acceleration zero: Never, Slowing down: 0 <t < > Spkedeheratpoi Zego at: t= {0, 7}, Slowing down: 7 <t < -
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5) s(t) =t — 27t + 180 6) s(t)=—t*+ot>

v(t) =2t—27,a(t) =2 v(t) = —4t3 + 2782, alt) = —12t2 + 54t

27 {g

27 27 27
Changes direction at: t = {7 , Moving left: 0 <t < ?,Man’gtg dTght:tio:nag%t = a0 Moving left: t > o Mc

. : 27 S 27 9 . 9
Acceleration zero: Never, Slowing down: 0 <t < > Sﬁoeedlmgunpntzertzat: t= {O, > Slowing down: 5 <t<

A particle moves along a vertical line. Its position function is s(t) for t > 0. For each problem,
find the velocity function v(t), the acceleration function a(t), the times t when the particle
changes directions, the intervals of time when the particle is moving down and moving up, the
times t when the acceleration is 0, and the intervals of time when the particle is slowing down

and speeding up.
7) s(t) =—t* + 13t - 36 8) s(t)=t> — 16t + 39
v(t) = =2t + 13, alt) = -2 v(t) =2t - 16, a(t) =2

L 13 . 13 ‘\%ha.n es direction 4ft t = {8}, Moving down: 0 <t <8, 1
I — wn: . <
Changes direction at: t { 2| Moving down: t> 2’ Oc\(lzlgl%r%]?i'o{r)l ietré: Never, Slowing down: 0 <t < 8, St

. : 13 . 13
Acceleration zero: Never, Slowing down: 0 <t < > Speeding up: t > —

9) s(t) = —t> + 12t + 28 10) s(t) =t* — 10t

v(t) =2t + 12, a(t) = 2 v(t) = 4t> - 30t2, alt) = 12t> — 6ot
Changes direction at: t = {6}, Moving down: t > 6, Mov'&% up: Od<" t <t6 . 15
Acceleration zero: Never, Slowing down: 0 <t < 6, Speecillnr%elsjp:”feg & At 2

Acceleration zero at: t = {0, 5}, Slowing down: 5 <t <-

1
, Moving down: 0 <t < -
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