Keeper 24

Honors Calculus



PARTICLE MOTION TERMINOLOGY

= (1) 1s the position of the object moving along the x-axis

=s’(t) = v(t) the first derivative is velocity

=s”’(t) = a(t) the second derivative is acceleration

=v(t) = 0 is when the particle is at rest

= + velocity means the particle is moving right (or up)

= - velocity means the particle is moving left (or down)

= If v(t) & a(t) have the same signs, then the particle is speeding up
= If v(t) & a(t) have different signs, then the particle is slowing down
= Displacement is the change in position from start to stop

= Total distance includes all of the distance traveled taking into
consideration that the particle can change directions @



. s(t) =t — 6t% + 9t

Beginner Level of Particle Motion
a) Find the velocity at time t.

V(L) =Dt 1t
b) What is the velocity after 2 seconds?

V(9)=>@Y - 1a(R)+9
- = W\/S




BEGINNER LEVEL OF PARTICLE MOTION /(1) = At 1941
c) Find the acceleration as a function of time t.

A= (ok -1

d) Find the acceleration at t=3 seconds.

a ()= L(2)-12
= (g m[s




INTERMEDIATE LEVEL OF PARTICLE MOTION
e) When is the particle at rest? O= vie)
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MASTERY LEVEL OF PARTICLE MOTION
s)=t3—6t2+9t Lol st

g) What is the displacement on [0,5] seconds?
S(6)= 0 >(5)=0 QO—O:@

h) Find the total distance traveled on [0,5].

(6,7) ==()-30)=|4-0] =lUm (D=

(\\33 —,3(636(\3:\0—&\]: Um 3(@:@@

=\ - <(2)-S(3) = | 6-0|= D0m H+4+30¢8m
(»5) =( | A



MASTERY LEVEL OF PARTICLE MOTION

o) -
i) Find the velocity when acceleration is 24

T bh-1a uE)=3tRnq seend
QR = -1 V(@) = (O =12+
t=0C ~(Uom/S ™
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down. | .
al)~otn VE) i':‘ ;379;‘ spee ™ (12U ((%&o

O=kt-12 t7~-
}:;.Cf o (€)= = =7 *‘L 2o, (0, 3&/(957
S | /& ; .




2. s(t) =t3—12t%* + 45t [0,7]

a) What is the velocity function? What is the velocity at
t = 2 seconds?

D)=LD) AU Y5
v@=U m/s

b) When is the particle at rest?
AP Aut s 0= (B3

Q:BG{;__EJCJF \5> 1 - 5sec <t %Eﬁi

c) When is the particle moving right? Moving lefS? B
(g (0y2) U (6>7>

v (£ ‘Cjﬁriwi; +7f L€ (29 €




CONTINUE s(t) = t> —12t% + 45t [0,7]
v(t) =3t +15

d) What is the acceleration function? What is the
acceleration att = 1 second?

- lok - a (1) =lo()-21

e) What is the displacement and total distance traveled

for the indicated interval? _ =y
S(0)= O (6,>)=54-0=5m 5@ s
S()=10 (35)-|so34l= Uy S(5)=50

= -20m
< opcement=70-0 (5= 76-20%2
A @ oA dst=7smy @



CONTINUE s(t) = t3 —12t* + 45t [0,7]
v(t) =
a(t) =

fy When is the particle speeding up? Slowing down?

g) Find the velocity when the acceleration is 0.




