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oy How do you determine if an ‘
- ~object is moving right or lef1? “#

™. March 21
Students will verbally explain how to ‘
find and interpret velocity and #
acceleration functions j{j

(using the words:
rate of change, derivative...)
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Example 2) Given that a particle is moving along a horizontal line with position function s(f) = £* - 41 +2.
The velocity function v(r) =21 = and the acceleration function a(f)=.

Let’s complete the chart for the first 5 scconds and show where the object is on the number line.

I ECRE) H,” a(r) | Description of the particle’s motion

0 2 | -4 4 2 | moving left, positive acceleration

1 -1 | -2| 2 | 2 |moving left, positive acceleration

2 -2 0 0 2 | not moving, positive acceleration

3 -1 2| 2 | 2 | moving right, positive acceleration
4 2 14| 4 2 | moving right, positive acceleration
5 71616 2 | moving right, positive acceleration
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It is too much work to do such work for complicated functions. We are generally interested when the particle is
stopped or when it has no acceleration, We are also interested when the object is speeding up or slowing down.
Realizing that an object’s velocity is either, positive (moving km) negative (moving left) or zero (stopped) and an

s acceleration s cith positive , negative, or zero (¢ at speed), we can now use a chart to determine all
the possibilitieg of an obiegdsmotion as if you were looking at it ngl.‘ !’ u,’\n.q
afr) >0 aft) <0
v(t)>0 right, positive acc. right, negative acc ri gh'r, constant speed
v(1)<0 left, positive acc left, negative acc. left, constant speed
¥(t)=0 stopped, positive acc | stopped, negative acc |stopped, no acceleration

Example 3) A particle is moving along a horizontal 1.m with position m.mnn r(r)-r 61+5. Do an analysis
—— e Seosition
Step 1 1'(!)- 2 -6 So v(l}-Om/:B 3
Step 2: Make a number line of v(r) showing when — ¥(¢) | 1
the object is stopped and the sign and 0 - +
dn’cumu nrrlu object at times to the

Step 3: afr)=_2___. Docs a(r )-0. no 3

Step 4 Make a number line of @(t) showing at) | }
when the object has a positive and 0 + &
negative acceleration. Scale it exactly
like the v(f) number line. 3

Step 5: Make a motion line diteetly below motion | N
the last two putting all critical values, 0 - g e
multplying the signs and interpreting
according to the chart above. 3 O

Step 6 Make a position graph to show where the  position™ grem==—""""
object is at critical times and how it moves.
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The position of a particle
is given by

s(t) = 41% - 1012 + 8t - 13 @%‘\A V?JOCJ'Y QW\CJQDY\
Determine when the 5(—6 \j({‘) IQ-L ‘J){,*’X

article is moving righ
o et e ® set v(D)=0 and sdve ® creste a Sqn dhart do defermine diveckian

= |

O‘— Q'EQ“QO £+8 Crivical points o

. 2140 sop® | Y|~ |t
O Ll(gt 5t+> ‘D:{\\o-\l‘uorog lef

O=H4(3*-3t-24+2) Tectisle

o=fardat] [T o il

0= YDt 2) V)40 v@HW=-
0#Y O=t-\ 0=3t2 Vo gpesber ta. |

v(18) =4 () =+
@‘m*&q)re,{- San chart
Crthea) s right uben <3, {>‘\

(mm Ar'hc\e Yo el Al
N\S sl-owg ‘D “3 |e,Q—l— I8} 3 I




Given the position of the
parfticle, determine when
the particle is moving
right and left.

s() =-2x" +6x* =3

v(x) = -6x%+12x

0=-6x%+12x
0=-6x(x - 2)
x=0. 2
stop 0 2
signv B + -
direction| |eft left

right



