s'(t) = v(t) fv(t) dt = s(t)
v'(t) = a(t) fa(t) dt = v(t)

tis v(t) a’'(t);

C12-3.11- Part* Mot su;m

A Particle moving East along a straight line, by the function s(t); 0 <t < 10. v(0) = 36, s(0) = —32.

[s(®) =¢3—12t2 + 36t —32 | 39m2s 0

?s,t=4. ? t, Origin.[s() = 0] w— -

s() =t>—122 +36t =32 () =3 — 12¢% + 36t — 32 & ¢[n] 128
e 160m 4s =Y

y = position (s)
y' = velocity (v)
y'" = acceleration (a)
[Check End Points.]
v(t)=0&v(t) +—> —
v(t)——>+

egative Velocity.

%&3—12(4)2 +36(4) — 32 0=1t3—12t2 4+ 36t — 32

4) = 0 = (t —2)2(t — 8) [PC 12 Cubic
Find v(t). @ Factoring

s(t) =t3 —12t? + 36t — 32

@@ =s'(t) =3t>— 12t +3

v, t=4.
v(t) = 3t? — 24t + 36

vﬁ = 3i4i2—24(4) +36

? t, Farthest from the origin.

s(t) =t3—12t% + 36t — 32

5(6) 6)3—12(6)% + 36(6) — 32
—32 ICheck End Points.|

s(10) = 10)3 12(10)% + 36(10) — 32
6

?t, Rest?[w(t) = 0
v(t) = 3t%2 — 24t + 36
0 =3t2—24t+ 36

Change Direction.

? t, Positive Velocity. ? t, N

0=t? -8t +12
0=(t—=-6)(t—2)
> v(t) = 3t2 — 24t + 36

v(1) = 3(1)2—24(1) + 36

v(3) = 3(3)2—24(3) + 36

v(7) = 3(7)2—24(7) + 36
6

? t, Speeding Up?

la & v Same Sign.|

a(t) = 6t — 24

Find a(t)v £) = 3t2 — 24¢ + 36 ?t, Greatestv. v'(t) = 6t — 24 ?t, Greatesta. q(t) = 6t — 24
?t, Least v. 0—6t—24 ?t Least a.
?a,t=5. ?t,a=6. m tJe_rl;4 Snap
a(t) =6t —24 a(t) =6t—24 - - Z(O) _= 6f — 24 Crackle
a(5) =6(5)—24 6=6t—24 up(t)=3t>—24t+36 Pop
‘ E=D  (0) = 3(0)>~24(0) + 36 a(10Y=6(10) - 24
@(0) =35>

v(10) = 3(10)2—24(10) + 36

a(l) =6(1) —24 q(3) = 6(3) — 24

? t, Slowing Down? <(0,2) U (4,6
|a & v Different Signs. |

v(t) = 3t2 — 24t + 36

?d,t=4.G(0) = —3D

—32--16=+16

?d,t=4. | Need v(t) = 0,s(t)}
QL) = 3DG@) = ~16>

s(t) =t3 — 12t + 36t — 32

s(2) = (2)3-12(2)? +36(2) — 32
6

Find v(t). a(t) = 6t — 24 Find s(t).
v(t) = f(m —24) dt s(t) = f(3t2 — 24t +36) dt
v(t) =3t2 —24t+C s(t)=t3—12t2+36t+C

36 = 3(0)2—24(0) + C —32=(0)°—12(0)? +36(0) + C
C =36 L =32
S =t3—12t2 +36t—3

(t) = 3t? — 24t + 36

s(t) =s(0) + ftv(t) dt
0

T
v(t) =v(0) + f a(t)dt
0

_32_>0=% d=32+16
0-—-16= Def. Int. Net Change.
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C12 - 3.11 - Particle Motion/Int Notes

N F@e) =s()

Farthest From
Origin

|Number Lines In Line!

Origin 0 2 6 10

| | S

t < I l

Origin | & ) =s'® + - 4+
(0,—32)  Origin s(t) /(2 0)\ 40,128)
(4,—-16) (6,—-32) (0,—32) Loc (6,—32) Abs
P CP: Min LocMin Max LocMin  Max
F(6) = v(t) Greatest velocity and speed O LI} 10
10,96)
(036)  (6) = v(e) = 3¢? — 24t £ 3D 0 = 5" 4160 "
Positive s(t) /\
Direct (8,36)
irection
(2,0) Chang.e Positive
' Direction Direction 0 4 10
€ t < | >
Change egat! (6,0) a(t) =s"(x) — +
Direction Direction v(t) = s'(b) /
If a bounce only stopped -
) Greatest then same direction (0,36) (4,—-12) (10,96)
\ negative (4,-12) Loc Abs Abs
velocity ~ CP: Min Max Min Max
N (1036)
T o =am
— Greatest +vd
(t) =Jerk=6#0 Acceleration|
= >t
(4,0) Instant zero
acceleration
0, 24)Greatest -ve
Acceleration
Slow Down Speed Up Slow Down Speed Up
€ >
+v,—a —v,—a —-v,+a +v,+a
t=0 2 4 6 10
?fi,t=4- 2d,t=4.
4 2 4
fo"(t) dt J v ()| dt =f v(t)dt+—f v(t)dt

f (3t? — 24t + 36) dt

t3 — 12t + 36t — 32|0
(4)3-12(4)% + 36(4) — 32 —
((0)3-12(0)% + 36(0) — 32)
-16 — (-32) =@6)

J (3t? — 24t + 36) dt — J (3t? — 24t + 36) dt
2

£ 1262 4+ 36t — 32|23 —12¢2 + 36t — 32
(2)3-12(2)% + 36(2) — 32 — (—32°) —

((4)3—12(4)% + 36(4) — 32 )3—12(0)% + 36(0) — 32)
0—(=32%) — (-16" — (0%) :‘

3
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