m s'(t) =v(t)

fv(t) dt = s(t)

t;s E * P —
v(©);— @M V() = a(t) fa(t) dt = v(t)

Cl12-5.7-Part* Mot s.m s

?s,t=4.

Find v(t).

s(t) =t3 —12t% + 36t — 32

s(4) = (4)°—12(4)* +36(4) —32 (=43 —12¢2 + 36t — 32 o— —»
GE4)=—16 P 0= (t—2)%(t—8) [pc 12 cubic —
@ y = position (s)

v, t=4.

v(t) = 3t2 — 24t + 36

v(4) = 3(4)2—24(4) + 36
8

? t, Farthest from the origin.

s(t) = t3 —12t% + 36t — 32

?t, Origin.

A Particle moving East along a straight line, by the function s(t) ; 0 <t < 10. v(0) = 36, s(0) = —32.
[s(t) = t3 — 12t + 36t — 32 |

32m2s 0 n
32m4s

s(t) = £3 — 12t% + 36t — 32 &————o[1D] 12

160m 4s

8

Factoring

s(t) =t3 —12t% + 36t — 32

<0 =s'(t) = 3t2 — 12t +

?t, Rest? Change Direction

v(t) = 3t? — 24t + 36
_ 2
0=3t"—24t+36 5 pysitive Velo
0=t2—8t+12
0=>0t—=-6)(1t—-2)

s(6) = (6)3—12(6)? + 36(6) — 32
&(6) = —32> [Check End Points.|

s(10) = (10)3-12(10)? + 36(10) — 32
6

]: y' = velocity (v)

y'" = acceleration (a)

[Check End Points.]

v(t) =0&v(t) + - —
v(t) — -+

city. ? t, Negative Velocity.
Q2) U (6,109 @)

v(t) = 3t? — 24t + 36
v(1) = 3(1)2—24(1) + 36

v(3) = 3(3)2=24(3) + 36

v(7) = 3(7)%—24(7) + 36
d

Find a(t).

v(t) = 3t? — 24t + 36
b

?a,t=5. ?t,a=6. _
a(t) = 6t —24 a(t) = 6t — 24 Q4) = —12> [Min]

a(5)=6(5)—24 6=6t—
‘ &=

a(t) = 6t — 24

2d,t=4.0) = 3D
—-32->-16=+16
4) =—16"

?t, Greatestv. v'(t) = 6t — 24 ?
?t, Leastv.

t, Greatest a. aiti = 6t — 24

0=6t—24 2t Leasta.

@ =dernc

a(t) = 6t — 24
a(0) = 6t — 24

Crackle

24 y(t) = 3t2 — 24t + 36 @(0) = —2% Min] Pop

v(0) = 3(0)2—-24(0) + 36 a(10) = 6(10) — 24

Q(10) = 35>

v(10) = 3(10)2—24(10) + 36

? t, Slowing Down? <(0,2) U (4,6

? t, Speeding Up?
|a & v Dif ferent Signs.|

la & v Same Sign.

v(t) = 3¢% — 24t + 36

v(5 =352—24(5)+36 7) = 6(7) — 24

a(l) =6(1) —24 qg(3) = 6(3) — 24

Q7) = +18>

Findv(t). a(t) =6t —24 Fi

—32-50=
0-—16=

s(t) =t3 —12t% + 36t — 32

s(Zi = (2)3-12(2)% + 36(2) — 32
m v(t) = v(0) +f a(t)dt
0

d=32+16

t

Def. Int. Net Change.

nd s(t).

v(t) = f(6t —24)dt s(t) = f(3t2 —24t+36)dt

?d,t=4. [Needv(t) =0,5()} | p(r)=3t2—24t+C  s(t)=t>—12t2+36t+C
&) = —3DGA) = —16> 36 = 3(0)2—24(0) + C —32 = (0)% — 12(0)? + 36(0) + C
=35> e

T(0) = 3t2 — 24t + 36> <O = t> —12t2 + 36t —3

s(t) = s(0) +f

0

t

v(t) dt
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C12 - 5.7 - 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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C12 - 5.7 - Particle Motion Int Notes

N
1N

b
F(b) :F(a)+f f(x)dx

a(3) =7 a(t) = 4cost

a(5) =7 a(3) = 4cos3
o
v(5) =? ® 2
v(t) = a(t) = 4cost

s(2) =7 a(5) = 4cos5

s(t) =

t
p(©) = p(0) + f v(t) dt
0
2

p(2) = p(0) + f v(t) dt

o
p(2) =-2 +f (4sint + 1) dt

p(2) = =2+ ((—4cos(t) + 1t))|
p(2) = -2 + ( (—4cos(2) + 1(2))

p(2) = 4 — 4cos2

@D =566m>

A particle starts moving along a straight line East...

—(—4cos(0) +1(0))

a(t) =4cost v(0)=1 s(0)=- [0,7]

3 t
v(3) = v(0) +f a(t)dt v(t) = v(0) +f a(t) dt
0 0

3 t
v(3) =1 +f 4cost dt v(t) =1+ | 4costdt

v(3) -— 1+ (4sin(3) — 4sin(0)) v(ti =14+ i4sm(t) 4sin(0))

v(t) = 4sint + 1 v(t) = 4sint + 1
v(3) = 4sin3 +1  v(5) = 4sin5 +1

Moving Right Moving Left

t
p(t) = p(0) + f v(e) de
0

p(t) = —4cost + 1t + 2
t
p(t) = p(0) + f (4sint + 1) dt
0

p(2) = —4cos2+1(2)+2
OERGY,
p(t) = =2 + (—4cost + 1¢t) ¢

) p(ti = —i i ||—4cost + 1t)0— (—40050 + 1(0)))

m
a (5)

3.39,9.27
p (m) ( ) 04 2. 1)
(7,5.98) ’
(7,3.97)
(6.03,4.16)
17 0.80 £ t(s)
LD '
T m 3m 2q
2 2
(r, —4)
p(t) = —4cost + 1t + 2 — dci
s'(6) = 4sint + 1 t | o 58 o Lot v(t) t | a(®
v(t) = 4si'nt +1 0 _y a(t) = 4cost 0 1 0 4
sint = —— |QIIL IV ' cost =0 2 . )
4 1 339 | 9.27 339 0
ty = sin™ (+7) 6.03 | 4.16 32 | -3 3m/2 | 0
t, = 0.25 7 5.98 6.03 0 27 4
= 7 3.97
t=339s5,6.03s = >
=3.39
d=2 d =927 t
L4 ' >e
p =4.16 _ — 927
-2 d=5.11 p o
t=0 t=08 Position Graph 1D (m) t=6.0 p =5.98

Int Page 3



C12 - 5.7 - Particle

Motion Int Notes

When is the particle at rest?

[v=0<C=339s,6.03>

When is the particle moving
in the positive direction?

When is the particle at
the origin?

When does the particle
change direction?

o< | |

s(®)=0 (¢=080s 1 l>.
3.39

s(t) = —4cost + 1t + 2 s'=v 6.03 |

0=—4cost+1t+ 2

€0,3.39)U(6.03,7D

When is the particle moving
in the negative direction?

v >0 TI — 84

|v=0&v+ - —0or— - +|

(3.39,9.27)(6.03,4.16)

Abs Max  Loc Min
v <0 (0,—2) (7,5.98)
Loc/Abs Min* Loc Max

When is the particle
farthest from the origin?

|v = (0 & s(t) Abs Max or Minl

When is the velocity the greatest.

When is the particles
acceleration :

Greatest? Least?
s'(t) = 0 or DNE a = max a =min
|s'(t)+—>—,or——> +| | I
| | .< I >e
v(t) =0 C= 339 m 3n 0 T oo
p(t) = —4cost + 1t + 2 v+ 2 _ 2 4 ¢ - -
p(3.39) = —4c0s(3.39) + 1t + 2 T 31 a(t) = 4cost
~.5 ST
7(3.39) = 9.27 m [W] > @3 -1 a'(t) = —4sint
] Abs Max  Abs Min 0 = —4sint
Check End t
eck =ndpoints (0,1) (73.62)  sint =0
Loc Min Loc Max

p(0) = —
p(6.03)=14.16

p(7) = 3.62) When is the particle
speeding up?

a(0) = 4 cos(0) = 4
When is the particle a(m) = 4 cos(m) = —4
slowing down? a(2m) = 4cos(2m) = 4

m
a——4s—2

|vI asame sign|

Speeding up in v=+,a= v=+,a=- Going forward Slowing Down
the negative direction 9 v=—a=— v=—a= Going backward Slowing Down
3 39 =,3. 39 — 7

|v, adifferent signs|

What is the displacement : d
travelled by the particle (0,6.03)?
d = [ v(t)dt

d = [T (4sint + 1)dt

cz = (—4cost + t) |8'03
d = (—4c0s6.03 + 6.03) — (—4cos0 + 0)

2 +9.27 — (9.27 — 4.16)

s(t) = —4cost + 1t + 2
3(6 03) = —4c0s(6.03) + 1(6.03) + 2

What is the distance : d travelled
by the particle (0,6.03)?

d= f lv(6)|dt

Negative Area so
Minus (3.39,6.03)

6.03
d= f |4sint + 1|dt

3.39

d = f (4sint + 1)dt +
‘ 3.39

(4sint + 1)dt — f

0 339 7339 ]
d = (—4cost +t) | ' + (—4cost + t) |3 39

d = ((—4c0s3.39 + 3.39) — (—4cos0 + 0)) —
((—4c0s6.03 + 6.03) — (—4c0s3.39 + 3.39)) +

d= — (=5.11)
(638)

=1638m[EP=2+9.27 + (9.27 — 4.16)

6.03

f |4sint + t|dt
3.39
6.03

(4sint + 1)dt
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