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Unit S Day 4: Motion: Position, Velocity, and Acceleration (3.4)

Warm-Up: Work with your group to answer the following questions given the graph and info below.

A hungry mouse is in the middle of a long tube at
time 7 = 0. Nobody is sure how he got there, but
when 7 =0, he 1s in the middle of the tube. He
runs back and forth as some smelly food is placed
then removed from each end of the tube.

This is not hurting the mouse in any way.
Think of it as mouse exercise.

This is the graph of the mouse’s velocity in
cm/sec as a function of time. Assume movement .
to the right is positive velocity.

a) Which way did the mouse run first? Was the mouse thrown into the tube or placed?

plau —v(o)=

b) When was the mouse moving the fastest? What direction was he going?

ri;k:l: -yt

4.5s

¢) When did the mouse turn around?

t=1,35 > vilouhy chargts sigr

d) On what intervals was the mouse speeding up? Slowing down?

e) On what intervals was the mouse moving to the right?

(0,1) (51) v+

f) Describe what was happening near 7 = 3.

h]l'(: —> /-

Down’ (. 5,1) (1.75,3) (4.5, 5)

He Jl-op/uo( ol Hh o p mJuma( mW/y fo H"‘ /‘7[2/"

g) What is happening on the interval (7,9)?

a=0 /CMM w,/oaﬂ/

h) Relative to the center of the tube, where is the mouse at 7 =5 (left or right)?

left

Functions: s(7) orx(1) = /)o.S/#W
yii) = 5’(6) =X ’(t) =veloa

aft) = Vllé) =S ”{f) =X "(6) = a
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Example 1: A particle ” moves on back and forth on a telephone line. The graph shows the position of P as a
function of time 7.

/
o) = - -
o sicsncaoh s (a) When is P moving to the left? (2, 3 ‘IV
N | _
> 2 A A to the right? (0,2) (5'1’) s=vt
E % ,,/"A/ b R 0 ) standing still? (3/ 5) ‘—v=0
£ _(:0 2 \\\o‘t —
F o | o v (b) What is the displacement of P from 1; Otor 1 6?
2 .0 v ) —
-3+ \_M—._«c' M,‘M" 6(6)-5[0) 6(0) J(b)
-.4 b -
-5+ O0——Qime (s) A S - J = 0

= "'9 m
(c) What is the total distance P traveled from 7= 0to 7= 6?

Totad Dotanet = Im+SEm +Om+lm= &m
d) Graph the particle’s velocity on the same graph above.
(d) Grap parti velocity grap v ““ﬁo#c

/
v=s — J/O?OO Slope bt 2pls
Example 2: Below is a distance graph of a race car. The slope of theEEcTnt-lline from
t=2tor=>51s 100 ft/s or 68 mph. The slope of the tangent line at 7 =2 1s 57 ft/s or 39 mph.

(a) Given the information above,
what is the average velocity of the car
fromr=2tor=5?

/00#/5

(b) What is the instantaneous
velocity at 1 =2?

51 ##/5

(¢) How would you find instantaneous velocity of a car?

l add
Sloualom,utl/v‘: ,(,'n:ﬁh"

(d) Could you find th@nstantaneous velocity of the car at 7 = 4?

No, b/c no/umM

(e) IfItell you that the acceleration for the car is nearly a constahat does this mean?

%/w’// w0 /‘noruw/y 20.5%%s w:/y se e
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Visual Position (Distance), Velocity, Acceleration

Horizontal point

(zero slope) implies
zero velocity.

160 I—
Negative slope
Constant slope indicates negative
means constant : velocity.
velocity. \ Distance
E® ?
”; Decreasing slope
40 indicates decreasing / :
velocity. : Continuing zero
: : Flattening curve || slope implies
. 1'0 1'5 implies velocity [l object is at rest.
Increasing slope | becoming less :
indicates increasing| : 11Me in seconds | naqative,

velocity.

Negative slope

Veloci
=10 ty implies negative
E : acceleration.
~— 0 . v - . v . 4
> \ i 8 | \ 10 15 30
Positive slope § Horizontal line
implies positive (zero slope) implies
acceleration. . zero acceleration.
4
Nm 2 I
g | Acceleration
w O : ' y y ' '
X 5 10 15 20 25 30
2k
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abﬂ"‘,/ :

Pusition I \/e,,ou*y

Example 3: A student walks in front of a motion detector that records her velocity. The graph shown below
uses feet and seconds.

(a) When is the girl moving forward?

(0,14) v (31,3¢) v+ (shove X-axis)

(b) When is the girl moving backwards?
(14,2€) V~  (below x-Axis)

(c) When is her velocity the greatest?

(9,5) presot y

(d) When is her speed the greatest?

t= 0 secmdo ——')‘j:'/v/;rutwf')/vdul

(e) When is velocity 0?

t=0,1, (26,31) stcondo (x-w“o)
(f) When is she speeding up?
(0,4) (14,30) (3, 36) — Vs mow'y
(2) When is she slowing down? \
(8,4) (20, 36) —> v i moving owasslo O (x-a14)
(h) When is acceleration positive? (7 1) (a1,a6) 131,34 ) v+
negative? (8 20) v’ —
er? (¥, x)T (ay,3) v'=0
=20

awsy From 0 (-axs0)
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