Motion in One Dimension ' Name:

Describing Motion Verbally with Distance and Displacement

Read from Lesson 1 of the 1-D Kinematics chapter at The Physics Classroom:

http://www.physicsclassroom.com/Class/1DKin/U1L1a.html
http://www.physicsclassroom.com/Class/1DKin/U1L1b.html
http://www.physicsclassroom.com/Class/1DKin/U1L1c.html

MOP Connection: Kinematic Concepts: sublevels 1 and 2

Motion can be described using words, diagrams, numerical information, equations, and graphs. Using
words to describe the motion of objects involves an understanding of such concepts as position,
displacement, distance, rate, speed, velocity, and acceleration.

Vectors vs. Scalars

1. Most of the quantities used to describe motion can be categorized as either vectors or scalars. A
vector is a quantity which is fully described by both magnitude and direction. A scalar is a quantity which is
fully described by magnitude alone. Categorize the following quantities by placing them under one of

the two column headings.
displacement, distance, speed, velocity, acceleration
Scalars Vectors
SP"& dISP/qcemen+
d:sznC.g vels c.l'Ty '
Qceelera Tio

2. A quantity which is ignorant of direction is referred to as a

b. vector quantity

3. A quantity which is conscious of direction is referred to as a

a. scalar quantity b. vector qu%

Distance vs. Displacement

As an object moves, its location undergoes change. There are a two quantities which are used to describe
the changing location. One quantity - distance - accumulates the amount of total change of location over
the course of a motion. Distance is the amount of ground which is covered. The second quantity -
displacement - only concerns itself with the initial and final position of the object. Displacement is the
overall change in position of the object from start to finish and does not concern itself with the
accumulation of distance traveled during the path from start to finish.

4. False: An object can be moving for 10 seconds and still have zero displacement.
q@ b. False

5. If the above statement is true, then describe an example of such a motion. If the above statement is
false, then explain why it is false.

- )"oc/(xr)s chk CFVIQ/ E:)f?}\
- r‘{e}ins 1 Clincles

6.  Suppose that you run along three different paths from location A to location B. Along which path(s)
would your distance traveled be different than your displacement?

Fath1 FPath ? FPath 3
. | d ] ] = c‘s '
dls'plqcfmenfv?.‘. o’zsﬁmcc tsplac mtm?L d 'fan.e ‘ dtsplqcemen’}sﬁ Qlls'fa ned
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Motion in One Dimension

7. You run from your house to a friend's house that is 3 miles away. You then walk home. o

Your House

Friend s House

Wast Enst
B Mammae

&

L

+ 3 miles
a. What distance did you travel? 3+ 3 =6 rles
b. What was the displacement for the entire trip? & m les

Observe the diagram below. A person starts at A, walks along the bold path and finishes at B. Each .
square is 1 km along its edge. Use the diagram in answering the next two N
s

questions. Bm a Lkm +t2Kn +3Kn + 3&kn
4 bknx 3K 0,

8.  This person walks a distance of 3/ km

9.  This person has a displacement of kméd - HKiy = 1Ko
a. Okm b. 3km ¢. 3km, E d. 3km, W =43 K

e. 5km f.5km,N g. m, S h. 6 km _ 2

i 6kmE j 6kmW k 3lkm L 31kmE = 3Kmeas?.

m. 31km, W n. None of these. oN

SrazdFeretnuy

WG Ne

10. A cross-country skier moves from location A to location B to location C to location D. Each leg of the -
back-and-forth motion takes 1 minute to complete; the total time is 3 minutes. { )
A c West  East D B
= ﬂ . f= 2 . . S S—— t= 3 " = 1 -
E I i 1 | I ! 1 ! l I ! : 1 1 I P
I I I I I 1 I I 1 I 1 ! I I I I 1
di 0 a2 40 &l &0 100 1H N 140 16l

a. What is the distance traveled by the skier during the three minutes of récreation?
d=1bopm + 120m + BOm = 360m
b. What is the net disf)lacement of the skier during the three minutes of recreation?
Ag/_\= dindi =120m-~ On = T1I20n = 120m €457
c. What is the displacement during the second minute (from 1 min. to 2 min.)?
di <y nn 40 m
di *dipin = 160m

d. What is the displacement during the third minute (from 2 min. to 3 min.)?

min

dz’ :QIL»\M: 4O m

d: £120m
d; = Om

A:= df"Q[i = #0m = 60w = “120m = [Z0m Wes?

Ad’-Q/F"jS :/2\0,1,1*‘{0”4 ="’80m ':80»4 e.qs7L‘

J
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Motion in One Dimension : Name:

Describing Motion Verbally with Speed and Velocity
Read from Lesson 1 of the 1-D Kinematics chapter at The Physics Classroom:
http://www.physicsclassroom.com/Class/1DKin/U1L1d.html
MOP Connection: Kinematic Concepts: sublevels 3 and 6

Review: '
1. A _Scalar quantity is completely described by magnitude alone. A veclor quantity is

completely described by a magnitude with a direction.
_ b. vector, scalar
2. Speedisa S<a la+ quantity and velocity is a _Ve ctfor quantity.
b. vector, scalar

Speed vs. Velocity

Speed and velocity are two quantities in Physics which seem at first glance to have the same meaning.
While related, they have distinctly different definitions. Knowing their definitions is critical to
understanding the difference between them.

Speed is a quantity which describes how fast or how slow an object is moving.

Velocity is a quantity which is defined as the rate at which an object's position changes.

3. Suppose you are considering three different paths (A, B and C) between the same two locations.
Fath & Fath B ‘ Fath C

Along which path would you have to move with the greatest speed to arrive at the destination in the

same amount of time? DaTh C___ Explain.
The fyﬁeqﬁr QZl.sTonc.Q cou?VEJ 3 100$7L’Q h)shc:f Spi’zd

4. True or False: Itis possible for an object to move for 10 seconds at a high speed and end up with no
overall change in position.
b. False

5.  If the above statement is true, then describe an example of such a motion. If the above statement is
false, then explain why it is false.

Spmning mm q Circle

6.  Suppose that you run for 10 seconds along three different paths.
Fath #& Fath B Fath C

—

Rank the three paths from the lowest speed to the greatest speed. B,CA

Rank the three paths from the lowest velocity to the greatest velocity . A , 15 and C are equa |
Uz IO ci Ty
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Motion in One Dimension

Calculating Average Speed and Average Velocity m

The average speed of an object is the rate at which an object covers distance. The average velocity of
an object is the rate at which an object changes its position. Thus,

distance ) displacement
Ave. Speed = —7 Ave. Velocity = time

Speed, being a scalar, is dependent upon the scalar quantity distance. Velocity, being a vector, is
dependent upon the vector quantity displacement.

7. You run from your house to a friend's house that is 3 miles away in 30 minutes. You then
immediately walk home, taking 1 hour on your return trip.

Your House

ToTal DisTapee = 343

Friend's House

= (Dm‘x/e,_\ et A Eanst
= 1.5 hn &
Ad = QJ‘S oz — 3 miles B
. (om1 les - A/ / //l
=0-0 a. What was the average speed (in mi/ hr) for the entire trip? V. s 1.5hr buales/pr
= Om, l 3} — [®)
| Az - |, g Lr b. What was the average velocity (in mi/hr) for the entire trip? V‘“:; = 3.3k = Omi lv.s [h r

8

1| 8. A cross-country skier moves from location A to location B to location C to location D. Each leg of the
back-and-forth motion takes 1 minute to complete; the total time is 3 minutes.

A C ot East D B
t =0min =2min L t=%min t=1min
Lttt
1} s | ] . |} (7] H- 1] 100 ™ 140 164

Calculate the average speed (in m/min) and the average velocity (in m/min) of the skier during the
three minutes of recreation. PSYW

Ave. Speed = disTance Ave. Velocity = M/chmeur
Time CTimg
- 1bOm +120m + 804 (IZO"D)M
3 min 3 s
- 360m ' . 120m
i 3 Min 3 m,'n
I ™
g e |/ . . / ,
ZDM/MM = qO““ /MM \)w
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Motion in One Dimension : Name:

(j Instantaneous Speed vs. Average Speed

The instantaneous speed of an object is the speed which an object has at any given instant. When an
object moves, it doesn't always move at a steady pace. As a result, the instantaneous speed is changing.
For an automobile, the instantaneous speed is the speedometer reading. The average speed is simply the
average of all the speedometer readings taken at regular intervals of time. Of course, the easier way to
determine the average speed is to simply do a distance/time ratio.

9.  Consider the data at the right for the first 10 minutes of a . . ' .
teacher's trip along the expressway to school. Determine ... Time (min) Pos'n (mi)
a. ... the average speed (in mi/ min) for the 10 minutes of 0 0
motion. C
v = disf&nce - 7 bwm = Ol myls 1 10'4 o'qt‘j’J/Mzm
Gug Time /Omy 2R 2 (.0.8 oO. 4 ‘]“/m‘”
. 3 1.3 Ohg,n‘l(‘s/hl» )
b. ... an estimate of the maximum speed (in mi/ min) based on 4 2108 L - [mi: |
the given data. 5 250.4 "~
R ’ . ' i 1 [PS /m b
for qns 6,u{m minuwte The dlsfcmce 6 2-70'2”1105/;14;,‘
Fravelled 15 The difference beTween 7 (3.8 L1 thiles | min
The final Pom‘ho-\ and The ?ﬂ*‘{””j Pc"fldrv 8 (5.0 I'z'"‘/f-*/hnm
FDI' ex QMOZ‘ b( rwwﬂ/ M‘lnuf% 7014-4 8 711‘ ﬁCCA — 9 \*64 I.‘lmlllfg/m“;
Travelled From 3}82:”:’)1:’“[-:5 -./.Zm./e; 10 'k7.6 /-ZWl/’S/MI;\.
. L I : . —_— "
(’) Gus 510-244 -—-—-—————-1 "D /.Zml/u/mmufe . //,e mayinum 5P€20/VOCC~MV£’J
- 10. The graph below shows Donovan Bailey's split times for his 100-meter record breaking Proba 6/3 bt
e
‘e,

run in the Atlanta Olympics in 1996.

100 (000) O
ok ﬁﬂ
a0 am) = i)
B o (8.2,80)
"~ 60 (5650) =
g 1 B (65.60)
7 40 {4.1.30) R
207 {u’l;!fﬂr |
DE_—-'_'-_TT-PT'I"-'-:lL:H']}"ll--'l""1-"-1'---|""|-"'|
0 1.0 20 z.0 4.0 5.0 6.0 70 280 9.0 10,
time (sec)

a. Atwhat point did he experience his greatest averag¢ speed for a 10 meter interval?
Calculate this speed inm/s. PSYW tot o
This secton has The steapes? s/r)pe so The 3”*" sl Speec

disfanc ~40 o
Sislance (56 -40)m 1”"_,_//7(3,”/5

U%5= 77 ma m = O Fs

b. What was his average speed (in m/s) for the overall race? PSYW

U = %ofal ohsTance 100 m
a —_—— T8N ct -
VS AT o *gei. - 10.16 2m /s

<10 2 m/s
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Motion in One Dimension

Problem-Solving:

11.

- 12

13.

d": /‘?15’\'\.!1(_;
V=259 mih,

14.

Thirty years ago, police would check a highway for speeders by sending a helicopter up in the air
and observing the time it would take for a car to travel between two wide lines placed 1/10th of a
mile apart. On one occasion, a car was observed to take 7.2 seconds to travel this distance.

a. How much time did it take the car to travel the distance in hours?

Vaoy < i;f:':s— t= 725 /m;,\xlhr\
rme e \(005 LOwaIn
= 06020 hr

= 2.0xi1p" > hr
b. What is the speed of the car in miles per hour?

UL Siefance (O lmiles L 2omiley/),
Gvg ~ T me Z.D,t(D":‘hr

The fastest trains are magnetically levitated above the rails to avoid friction (and are therefore called
MagLev trains...cool, huh?). The fastest trains travel about 155 miles in a half an hour. What is their
average speed in miles/hour?

v - 155/”0'1/?5

Ave = 3/0‘4'1'4/95/[“,

r~

P
In 1960, U.S. Air Force Captain Joseph Kittinger broke the records for the both the fastest and the ‘\)
longest sky dive...he fell an amazing 19.5 miles! (Cool facts: There is almost no air at that altitude,

and he said that he almost didn’t feel like he was falling because there was no whistling from the

wind or movement of his clothing through the air. The temperature at that altitude was 36 degrees
Fahrenheit below zero!) His average speed while falling was 254 miles/hour. How much time did

the dive last?

o 19 8 miles .
VV =§_— => t e T — S —— = 0'()7é77 " = L{é

2 Fbsec.

h

A hummingbird averages a speed of about 28 miles /hour (Cool facts: They visit up to 1000 flowers
per day, and reach maximum speed while diving ... up to 100 miles/hour!). Ruby-throated
hummingbirds take a 2000 mile journey when they migrate, including a non-stop trip across Gulf of
Mexico in which they fly for 18 hours straight! How far is the trip across the Gulf of Mexico?

\)ﬂws‘: 38»7./“ /Ah QZ

L= /8hr~5

t
Y=z =Y

A :(;8”“}6/th 181’1»:)

= 504 VVH'/C.S
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Motion in One Dimension . Name:

Acceleration

Read from Lesson 1 of the 1-D Kinematics chapter at The Physics Classroom:
http://www.physicsclassroom.com/Class/1DKin/U1L1e.html

MOP Connection: Kinematic Concepts: sublevels 4 and 7

Review:

The instantaneous velocity of an object is the _S Fe ed of the object with a _ ¢ trec[is,

The Concept of Acceleration
1. Accelerating objects are objects which are changing their velocity. Name the three controls on an
automobile which cause it to accelerate.

br-qke, Qccelek%TO*‘, STeq'mJ boll-ﬁe]

2. An objectis accelerating if it is moving . Circle all that apply. “ Q@nob . .
Ca._with changing SD@% b. extremely fast c. with constant velocity - JQ'J That'; S Mmoui

* n ]
w e. downward f. none of these M acirele LIQ sach 5
Velseit ~Tanging

3. Ifan object is NOT accelerating, then one knows for sure that it is Y fuenif The

- Spe L
atres b. moving with a constant speed peed 5 Ta 45 <con 57; [L
—Sstowing down . @ntaining a constant v@ ™ "
»e.loc.dy 15 Ll‘“”ﬁ-“ﬂj qj 109 C.Llcmsms

Acceleration as a Rate Quantity dire cTan
Acceleration is the rate at which an object's velocity changes. The velocity of an object refers to how fast it
moves and in what direction. The acceleration of an object refers to how fast an object changes its speed
or its direction. Objects with a high acceleration are rapidly changing their speed or their direction. As a
rate quantity, acceleration is expressed by the equation:

A Velocity  Vfinal - Voriginal - \J £ s

acceleration =

time - time —r
: DT
4. An object with an acceleration of 10 m/s2 will . Circle all that appl
a. move 10 metersin 1 second _b. change its velocity by 10 m/sinls >
c. move 100 meters in 10 seconds d. have a velocity of T0O0 m/s after 10 s

5. Ima Speedin puts the pedal to the metal and increases her speed as follows: 0 mi/hr at0
seconds; 10 mi/hr at1 second; 20 mi/hr at 2 seconds; 30 mi/hr at 3 seconds; and 40
mi/hr at 4 seconds. What is the acceleration of Ima's car?

B &3 20m 4 10mfls F(10milh )5
. T /

6. Mr. Henderson's (imagihary) Porsche accelerates from 0 to 60 mi/hr in 4 seconds. Its
acceleration is

a. 60 mi/hr b: 15m/s/s d. -15mi/hr/s e. none of these Q.= AV - QO""H?*

bt Hs
7. Acar speeds up fromrest to +16 m/sin 4 s. Calculate the acceleration. ,'i'(l 5, m, / l“_)
Vis O G=lbm/s -0 (‘{ 2 S
4 . -
“::146(:»15 4 "“l-s,)/_s = Ym/s
8. A carslows down from +32 m/s to +8 m/sin 4 s. Calculate the acceleration.
Vi =43 &m/_; ~5 '
O = V-V -
Vi =+ B m/s £ 72 | Bmls - 32mls 29m|s
C~4s 2 “ s Hs
- — (p ”’/5&
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Motion in One Dimension

Acceleration as a Vector Quantity 28
Acceleration, like velocity, is a vector quantity. To fully describe the acceleration of an object, one must

describe the direction of the acceleration vector. A general rule of thumb is that if an object is moving in

a straight line and slowing down, then the direction of the acceleration is opposite the direction the object

is moving. If the object is speeding up, the acceleration direction is the same as the direction of motion.

9. Read the following statements and indicate the direction (ilp, down, east, west, north or south) of the
acceleration vector.

Dir'n of
Description of Motion Acceleration
o | A car is moving eastward along Lake Avenue and increasing its speed Jye
Jve from 25 mph to 45 mph. same direction as ve/cc,'zf)/ eqst
h;:ﬁ'h b. A northbound car skids to a stop to avoid a reckless driver. -Vve
opposite dirsctisn o velocily South
N ve ¢. | An Olympic diver slows down after s Tashing into the water, Tveloeity negaf ok ( down
dr% right oppo sife farecf/oh Fo ue/oc.n""/ acctleradion posl‘rntéq,P
wyas ewst [d A southward-bound free quick delivered by the opposing team is North
‘ slowed down and stopped by the goalie.
“de ~ opposih directun fo_velscity tve
j:f)‘ o, | A downward falling parachutists pulls the chord and rapidly sfows up
Rbaatdy down.
OPposlfq durection T2 velocily Tve
| A rightward-moving Hot Wheels car slows toa stop. .7 | e¥?
opposile directun 1o V°/OCL7L\/ A
g. |Afalling bungee-jumper slows down as she nears the concrete * up
sidewalk below. ‘ .
OPPo:;Tg divecTion 7L-o ve)om'f\/ Ave '
7

I 10. The diagram at the right portrays a Hot Wheels track

" designed for a phun physics lab. The car starts at

point A, descends the hill (continually speeding up

from A to B); after a short straight section of track, the

car rounds the curve and finishes its run at point C.

The car continuously slows down from point B to
oint C. Use this information to complete the

following table.
Point Direction of Velocity of Vector Direction of Acceleration Vector
Oown Theram p*fﬂker ght down The ¥gm
X ‘ . .
Reason: 3peding up Jdown The |Reason: Sam= direction 05 UQ)O-L*\]
Yamp '
along The ramp forgkl opposile 71 ve 1“»‘7‘{
i Y 4 L
Reason: S/Owln':) down ‘Frovg Iie.aason: FricTion s/own“ Car QJO\/JV\
Pricfion - ymMoving hg’h’r G Yo The _ledT
Glong ramp fo let? opposiTe 1o veloc Ty
Z () ] " ’ i1 ¢
Reason: Chqhs}v) dtr‘ec/flov\ox Reason: vf‘nc,f/o.\ 5/°W“"S car qevin
The Curve -mouving teft G To The Vvight
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Motion in One Dimension Name:

Describing Motion with Diagrams

Read from Lesson 2 of the 1-D Kinematics chapter at The Physics Classroom:

http://www.physicsclassroom.com/Class/1DKin/U1L2a.html
http://www.physicsclassroom.com/Class/1DKin/U1L2b.html
http://www.physicsclassroom.com/Class/1DKin/U1L2c.html

MOP Connection: Kinematic Concepts: sublevel 5

Motion can be described using words, diagrams, numerical information, equations, and graphs. Using

diagrams to describe the motion of objects involves depicting the location or position of an object at

regular time intervals.

1. Motion diagrams for an amusement park ride are shown. The diagrams indicate the positions of the

car at regular time intervals. For each of these diagrams, indicate whether the car is accelerating or
moving with constant velocity. If accelerating, indicate the direction (right or left) of acceleration.

Support your answer with reasoning.

Acceleration:

Y/N

Dir'n

=== == =2 e
T n — 3

Reason: eCﬁu«J disfance - ea;u.ql 1T ime

N

—

O

J y
Reason: JALreasing Jn%fanca ~- egual ?L'lmL.
J 1 Sy
' - o ] - J b
c 1 sl 1 TS . Ji I1 ) N
Reason: e_qruq i dzs Tanc e, e.qr ual Fime Q
e = e
d S— S = — S "é
L sl - ' 1,_ 1 ‘T. ] - Y — 5
: eas . -
Reason lncreasing disTance e c}_u.qi imop 4y
) - - = 2 = )
e. #‘ # e I i e s e
L Kl J L 1 L | %——
Reason: Jecreasita disfance ~-egual JTiwa '
Sug -

Caon ’th+
Ve[oc.a ry

Ve )cc.l?y

4ve

Ccnsfcmi'

veloauty

Ve /oc;fy

“ve

Ue}oc;'}'y

Tve

2. Suppose that in diagram D {(above) the cars were moving leftward (and traveling backwards). What

would be the direction of the acceleration? oppes:fe %o & Explain your answer fully.

CL) rlo Gccelekq'f)o.n (LOI\S Tan"' Ue/oc[f'y)

b) dlecreasing diifance —equalTime (-ve veleily) (e acechdd;)

C.) no QCC.Q)qu,T(Qy\

e)

© The Physics Classroom, 2009

X (ComiTm\j Ve)ocfl"\/) (no dcce lé)-‘x‘fl(;n)
d ) d ec.reqsfnj J;; i‘qy‘Cb "’Qf‘ual 7—“’“(‘ -ve uelogn’f‘g;‘y\ q(-”cq‘gacc_;[euqh“)

l‘n M N . | e
“’“‘5“4\5 o s ff«hd{ —-ec;_wzl Time (-ve ve/ocﬁ‘y)("”eq“‘[‘"‘-ho’n)
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Motion in One Dimension

3.  Based on the oil drop pattern for Car A and Car B,
which of the following statements are true? Circle a
that apply. :
a. Both cars have a constant velocity.

oth cars have an accelerated mtgtion. Car B {:“i s s s v ® " {
c. Car A is accelerating; Car B is not.
d. Car B is accelerating; Car A is not.

(e Xar A has a greater acceleration than Car B.
f. Car B has a greater acceleration than Car A.

1l Cﬂrﬁ{liii L ] @ L L l{

4.  An objectis moving from right to left. It's motion is ﬁ- e B 8 B & & & ®& & {
represented by the oil drop diagram below. This & —
objecthasa_~Ve&. velocity and a +ve
acceleration.

a. rightward, rightward @htward, leftw@
c. leftward, rightward d. Teftward, Teftward
e. rightward, zero f. leftward, zero

5.  Renatta Oyle's car has an oil leak and leaves a trace of oil drops on the streets as she drives through
Glenview. A study of Glenview's streets reveals the following traces. Match the trace with the
verbal descriptions given below. For each match, verify your reasoning.

Diagram A: . . . . . e . .

Diagram B: . . . . o .

Diagram C: P T T LTIITLE
Verbal Description - ' Diagram

i.  Renatta was driving with a slow constant speed, decelerated to rest, remained at
rest for 30 s, and then drove very slowly at a constant speed.

- Reasoning: 57L€C\C/q $pqcln\c) , lo)'a sPquf.s‘ILa‘p_, $fea J3 , C_

=)
Racing

ii. Renatta rapidly decelerated from a high speed to a rest position, and then slowly
accelerated to a moderate speed. :

Reasoning: IQH\{. Jléfahcc beTween Dr;q'lnq,l Q[of:l blﬂ 5p07.q+ A

sfop. aqradually increasimg disfance “at Tthe end

iii. Renatta was driving at a moderate speed and slowly accelerated.

isTanes befwern . /3

Reasoning: pSpe/s Increases

© The Physics Classroom, 2009 Page 10



Motion in One Dimension ' Name:

£ /7 Describing Motion Numerically

Read from Lesson 1 of the 1-D Kinematics chapter at The Physics Classroom:

http://www.physicsclassroom.com/Class/1DKin/U1L1d.html
http://www.physicsclassroom.com/Class/1DKin/U1L1e.html

MOP Connection: Kinematic Concepts: sublevel 8

Motion can be described using words, diagrams, numerical information, equations, and graphs.
Describing motion with numbers can involve a variety of skills. On this page, we will focus on the use
tabular data to describe the motion of objects.

1. Position-time information for a giant sea turtle, a cheetah, and the continent of North America are
shown in the data tables below. Assume that the motion is uniform for these three objects and fill in
the blanks of the table. Then record the speed of these three objects (include units).

Giant Sea Turtle Cheetah North America
Time Position Time Position Time Position
(hr) (mi) (s) (m) (yr) (cm)
0 0.00 0 0.0 0 0.00
1 0.23 0.5 & 12.5 0.25 {2 éQ/
2 0.46 1 280 0.50 0.50
3 069 15 3% 5 0.75 0.75
) 1 0.92 2 50. 0 | 1.0 /.00/
- 5 115 25 Y 1.25 .25
6 .38 L 3 75.0 15 150
Speed = U‘%% LL_—_—(‘E'BZ:;D_?: Speed = V"f—% = z"3“:,-—"@ o Speed = '-L—“_’;s :-cmo;:» = IC"‘/}/»

_ = 6.23m, by =25 m/s .
2 Motion information for a snail, a Honda Accord, and a peregrine falcon are shown in the tables

below. Fill in the blanks of the table. Then record the acceleration of the three objects (include the
appropriate units). Pay careful attention to column headings.

Snail Honda Accord Peregrine Falcon
Time Position Time Velocity Time Velocity
(day) (ft) (s) (mi/hr) (s) ~ (m/s)
0 0 0 60, E 0 0
1. 11 0.5 54, E 0.25 1, dewn
2 3. 1 {BE 0.50 18, down
3 S?) 1.5 42, E 0.75 27, down
4 44 2 3%E 1.0 30, down
5 59 25 3£ 1.25 5 down
6 66 3 © 24,E 1.5 54, down
1
Acceleration = N0 Qccelera Tion Acceleration = (2 MAR W Acceleration =_ 30 m)s® oon
. -~
/ - « bV - - (s} A, -
L vebd _Gu-58&L ) i-e G g =3510o G = DY _ 54-0 m/sdoun
bt b-35 1-0 ( o> ) bt I.5-0* s
=(-12mfs ) s
= 1l -
#/doy = b/, <(3b mjs Vs
© The Physics Classroom, 2009 Page 11
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Motion in One Dimension

3.  Use the following equality to form a conversion factor in order to convert the speed of the cheetah
(from question #1) into units of miles/hour. (1 m/s=2.24 mi/hr) PSYW

N = Zam/s(ow,r> = 56wmi/h,
IW\[S

->.

4. Use the following equalities to convert the speed of the snail (from question #2) to units of miles per
hour. Show your conversion factors.

GIVEN: 2.83 x 109 ft/day =1 m/s 1 m/s = 2.24 mi/hr

Y LTS ‘ )
hd i < 2 B 3x)F 7/ Xi‘%h—q—[i% z 8. F xt0 bV"““’lr
S

5. Lisa Carr is stopped at the corner of Willow and Phingsten Roads. Lisa's borrowed car has an oil
leak; it leaves a trace of oil drops on the roadway at regular time intervals. As the light turns green,

Lisa accelerates from rest at a rate of 0.20 m/ s2. The diagram shows the trace left by Lisa's car as she
accelerates. Assume that Lisa's car drips one drop every second. Indicate on the diagram the
instantaneous velocities of Lisa's car at the end of each 1-s time interval.

P T P T P L
s oomews LTI L T Tt 1T T
DE I 00mds J (Ab | | | |
(i@t=i ) h b &mi; L. Bmis 2o
" Oy | 1OMyy - l-lomls <. Qmls ./
o= T 5 —
(@t:r}lfﬁll O8m/, 'l"’[m[_; R.Oms- P mls

6. Determine the acceleration of the objects whose motion is depicted by the following data.

Data Set A Data 5=t B Data Set C Data Set D
- t(s) | +imfs) t(s) | =limds) t(s) | wimds) t(s) | =imds)
28-32:= "'l%g 0 G2 i 12 0 24 1] G
. 1 28 0.5 110 1 " 05 ]
28- 284 73 10 7 7 T 0 7a
3 20 1.5 [ 3 15 1.5 0
4 16 2.0 4 4 12 20 16
5 12 25 b 5 o 25 2
-12x ~dnls 7 ] 0 7 3 BN 7
a:“/ m/s/s a= '4 m/s/s a= -3 m/s/s a= —8 m/s/s
- ~
q-= AV G = G - 24
C\"‘8"32\ DE L -0 G}: 8'32
_L:Mo—/ 3.0-0
_ [ = 0 "12 < "[8 . ,
T T4 2 3-0 & =
m/s . ) . 8,,,/5/5
= Lelmls)s 3

© The Physics Classroom, 2009 Page 12



Motion in One Dimension g Name:

! F) Describing Motion with Position-Time Graphs

Read from Lesson 3 of the 1-D Kinematics chapter at The Physics Classroom:

http://www.physicsclassroom.com/Class/1DKin/U1L3a.html
http://www.physicsclassroom.com/Class/1DKin/U1L3b.html
http://www.physicsclassroom.com/Class/1DKin/U1L3c.html

MOP Connection: Kinematic Graphing: sublevels 1-4 (and some of sublevels 9-11)

Motion can be described using words, diagrams, numerical information, equations, and graphs.
Describing motion with graphs involves representing how a quantity such as the object's position can
change with respect to the time. The key to using position-time graphs is knowing that the slope of a
position-time graph reveals information about the object's velocity. By detecting the slope, one can infer
about an object's velocity. "As the slope goes, so goes the velocity."

Review:
1. Categorize the following motions as being either examples of + or - acceleration. -
veleedy 4ve Moving in the + direction and speeding up (getting faster) tve G
Valeut Ave Moving in the + diréction and slowing down (getting slower) ~ve &
veloaty -ve ¢ Movingin the - direction and speeding up (getting faster) - Ve i
yalocity ve d. Moving in the - direction and slowing down (getting slower) +ve g

Interpreting Position-Graphs

2. On the graphs below, draw two lines/ curves to represent the given verbal descriptions; label the
lines/ curves as A or B.

. A Remaining at rest A Moving slow A Moving in + direction
Qz) B  Moving B  Moving fast B  Moving in - direction
2 g A LB
o A o o mn
2, g, 0
time time trme
A Moving at constantspeed | A Move in + dirn; speed up [ A Move in - dirn; speed up
B Accelerating A 5 B  Movein + dirn; sf{ow dn |B Move in - dirn; slow dn
g : N~ 3 °
time time tirme

3. For each type of accelerated motion, construct the appropriate shape of a position-time graph.

JEE Moving with a + velocity and a + acceleration | Moving with a + velocity and a - acceleration

VvV >0 _ N

G o0 -
1®<o

position
position

trme tirne
moving "15'\'{"} chedlnj O\P oving P]Sh
S'/ownns Q)ovuh

© The Physics Classroom, 2009 Page 13



S Mouimgle bt
$)D‘0|V\5 JOWY\

VvV <« O
a >0

4.

- Motion in One Dimension

Moving with a - velocity and a + acceleration

Moving with a - velocity and a - acceleration

Use yoﬁr understanding
motion depicted by each of the following graphs.

of the meaning of slope and shape of position-time graphs to describe the

A/P_B_

s
L—— 1 i'l'l'l -]

Poﬁitin:m

s/

position

A

tirne

h)
( }
! )

E E moulhs
= | 3
= g \ right
g 2
trme tome “p
V<O geo

A- Verbal Description: A Verbal Description:
a‘”?“#’“ wiTh asfeady SPec.J in a tue| Brrrovesin wue direcfion alqslow spepd
AP ew
R - S}QVH) 5‘7",” V=0 B mMouves In %y d\recjt'm\ q'rq Fosf'vv ‘;PMJ
[ -
o (=
= B / =
b b
z 2
=9 N £
— time trme
Verbal Descriﬁ)tion: . Verbal Description:
aule Geealepales 1n G tre cireelion To nesqfhre acceleraTion la The posaf&um

5.

dot Then @ 5(66\43 .Y Ioml"\/ Iz ﬂc LR

direction and Then s7op

direcfion

Use the position-time graphs below'to determine the velocity. PSYW

. P A
9| B T
P ' £ 10ddh "
2 . . . .
-__.-e-""_ . :‘:_: 3 —_—
. LA ""|""|""|""| D.Dl_‘" I""I""I""I""I
oo 1o 20 20 40 50 oo 10 20 20 40 S0
Tirme =) Time ()
L PSYW: o A (745 5PSYW:
G. oL ool T Se 2 @s-5%"
bt [ 5-0)s mls [5-0)s ~ mls
E a0 e S 204d; —-\'-q"\-\_,_‘__;_\_‘-—\- : -
- = =
| = " = T
2 10 e | &0 —Emhh“ﬂﬁﬁ
£ T b | D
D.Dr- T | J e B B B B N R BN U'D'_'""""""""""""
oo 140 20D Z0 0 40 ] oo 10 2o F0 40 S0
Time (=) T;;rx =3
n : 9 SYW:
> Ad 55 : ~ a4 5.28" zom
VE — 3(0" 2 N ——_;M V e = -—-—"; T e— '—‘-.-“{M
bt TE-0)s " s bt  s5-0 5s ls

© The Physics Classroom, 2009
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Motion in One Dimension

Name:

Describing Motion with Velocity-Time Graphs

Read from Lesson 4 of the 1-D Kinematics chapter at The Physics Classroom:

http://www.physicsclassroom.com/Class/1DKin/U1L4a.html
http://www.physicsclassroom.com/Class/1DKin/U1L4b.html
http://www.physicsclassroom.com/Class/1DKin/U1L4c.html
http://www.physicsclassroom.com/Class/1DKin/U1L4d.html

MOP Connection:

Kinematic Graphing: sublevels 5-8 (and some of sublevels 9-11)

Motion can be described using words, diagrams, numerical information, equations, and graphs.
Describing motion with graphs involves representing how a quantity such as the object's velocity =
changes with respect to the time. The key to using velocity-time graphs is knowing that the slope of a
velocity-time graph represents the object's acceleration and the area represents the displacement.

Review:

1.

Categorize the following motions as being either examples of + or - acceleration.

a. Moving in the + direction and speeding up (getting faster) Tve
b. Moving in the + direction and slowing down (getting slower) _—ve a
c. Moving in the - direction and speeding up (getting faster) - Ve z
d. Moving in the - direction and slowing down (getting slower) 4+ Ve Q

Interpreting Velocity-Graphs

On the graphs below, draw two lines/ curves to represent the given verbal descriptions; label the
lines/ curves as A or B.

2.

\}J' \

i 14 ‘13 STGQJ:j
SPCCJ.
N ve lac.if’\,

A Slouums
dowv\ .

2) S/Oww\:,
Jown

A sP&CJ ng u.,o

B 5/0‘-’*‘”‘3 JOWV\

P

© The Physics Classroom, 2009

A Moving at constant speed in - direction A Moving in + direction and speeding up
B Moving at constant speed in + direction - [{B ~ Moving in - direction and speeding up
+ 3 7> + A V>4
_E- Aed é-s >4
a0 . g .
- time - ’ time
g - ? V<o
A VLo prs
- .E; co - B a<o
A Moving in + direction and slowing down [A  Moving with + velocity and - accel'n
B Moving in - direction and slowing down [B  Moving with + velocity and + accel'n
- B
& <D
£ A< £ A
20 . = L e .
— - time o — ~ t1me
3 \/ ve o & |
- . @0 o s v >o ;
> for B 450
A Moving with - velocity and - accel'n A Moving in + dir'n, first fast, then slow
B Moving with - velocity and + accel'n B Moving in - dir'n, first fast, then slow
+ \-J.\ <o H Fust / 4 ~ve
E" a>o .E-' Slow
2 0 . 20 . ’
- g time -~
i & slow
=-1. J - - .
A \/ <o Fo st G Ave
G <o

sPqu.
“p
SPeuJuqJ

“p

A s/bwmg
déwy\

B s)oeeJms
QPV '

A.?sffﬁ J’
SPef d s
c&mcli ly
S/me5

dlown

Page 15



Motion in One Dimension 12 s
= - 2Am/s 2
3. Use th}g}velocity—time graphs below to determine the accelebgtion. PSYW ( N
-~
— & . . . —. 304 .
&~ Vg Vs O o Tt B
e I T gl T
=(za-yyls | 2109 5 103 T
e o . - 47 irvne S 3 ; =)
(8’- (=} )-5 DG T 1 T 1 LI | T T T T T |Tllrn? II:S |:||:| T T T T T T T T T,Im? Ib"l
<135 oo =20 40 &0 20 0.0 4.0 a0 12
/s s PSYW: PSYW:
=‘)’3'5m/5 X

4. The area under the line of a velocity-time graph can be calculated using simple rectangle and

triangle equations. The graphs below are examples:
If the area under the line forms a ...

... rectangle, then use ... triangle, then use ... trapezoid, then make it into

a rectangle + triangle

area = base*height and add the two areas.

area = 0.5 * base*height

¥ 6 Ye Ye
£ 3 E E ﬁ
4] 4 4
B3 .y £ 1 Triangle
"-7'2-: ‘-—..2 32- IIIIIIIIL
i s » F—Rectangle—
= 0 BN ; - n i} T T
o g o 2 4 B
tirme (=) tirne (=) time (=)
Atotal = A rectangle + Atriangle !
A=(6m/s)*(6s)=36m A=05*(6m/s)*(6s)=18m .
Cm/e6s) =057 6 m/o(6) Atotal = 2m/9)*(69) +
05*(4m/s)*(6s)=24 m
Find the displacement of the objects represented by the following velocity-time graphs.
~ 12 pad e b i
i - = " __':2 - . .
— 4.0] ~an / L = 407 = Bomls
n.oQ —r T T i }DG Ii'-: — T T T T 1T | 0.0 L A
0.0 4.0 2.0 0o 4t a0 0.0 4.0 2.0
Tirne (=) Time (5] Tire (=) ‘
. PSYW: PSYW: PSYW: -
d=(12mis )(8) det(g:)izmls)  d="2(3 > X8m/s) +(Bs Nurs
= QIpM = 4B m =328m+ 3 am
= 64 m

object is ""OUM?'

For the following

pos-time graphs, determine the corresponding shape of the vel-time graph.

way f ‘o - i Lt1 i
aay From oridin position wrelocity position wrelocity
\)c.lomfy:s v * j
qu_e!!V‘\.‘flov\l‘s + v II[‘ 4 U
Sinee line s Curved e

% U-elur-xf"y (s

! '
horeqs,y,a n g

trmme

+*ve divection

P bb)gd’ fs mouims Toward Tf’w O)’;%i,\

- obcd is stitl vp The {DOs./fvc Pos:me

‘ - Ueloc ls U=
© The Physics Classroom, 2009 © Yeloc {’Y Page 16
' - S/OMJWIS down QnJ Then
5fal9p\n§ s v Qc_c,-clca tionts “VE Guny
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Motion in One Dimension g Name:

Describing Motion Graphically

Study Lessons 3 and 4 of the 1-D Kinematics chapter at The Physics Classroom:

http://www.physicsclassroom.com/Class/1DKin/1KinTOC.html
MOP Connection: Kinematic Graphing: sublevels 1-11 (emphasis on sublevels 9-11)

1. The slope of the line on a position vs. time graph reveals information about an object's velocity. The
magnitude (numerical value) of the slope is equal to the object's speed and the direction of the slope
(upward/+ or downward/-) is the same as the direction of the velocity vector. Apply this
understanding to answer the following questions.

a. A horizontal line means st ppe d A . B
consTanT Dtlm-.lf\l b. A straight diégonal line mean C.O n 5720\7' ve /0 C';‘ T\V/V _ - . [ / j’ﬂ

¢. A curved line mean. Clhg ngl ms i U‘:e lo «.zl‘ /’y -g ol a"c__ ,

d. A gradually sloped line means _Jow ue loe 'f)/ E o Tame

e. A steeply sloped line means _h ;3 h Leloei Ty » . ’ —D

Aand €
" (Q | Oveat vest
U\)h‘n.'n 1 s

Qbou'rqs S/0w4)
\Iou Can 6‘7" :

u No"e

and 71«4»«}9»
less &

k) ThenC

c. Which object(s) is(are) not mbving? % L T time
BeLiLE 3 < ) d. Which 9bject(s) change(s) its dirgction? B F
3 hasa « N, £ “e. Which accelerating object has the smallest acceleration?
shallow er slopt L “f. Which object has the gteatest acceleration? “re

2. The motion of several objects is depicted on the position vs. time graph. Answer the following
~questions. Each question may have less than one, one, or more than one answer.

Ace . Which object(s) is(are) at rest?

o

Which object(s) is(are) accelerating? .

x>
"eRre
(oW

0

Which object(s) is(are) not moving? 5
. Which object(s) change(s) its direction? E 0}

s D
Which object is traveling fastest? M

Which moving object is traveling slowest? E

=0

&— :
D g- Which object(s) is(are) moving in the same direction as object B?

3. The slope of the line on a velocity vs. time graph reveals information about an object's acceleration.
Furthermore, the area under the line is equal to the object's displacement. Apply this understanding
to answer the following questions.

a. A horizontal line means Consfaut velo <—1‘ Ty . D
. A straight diagonal line means G20 o- a<O. ; __,./, B
. A gradually slopeél line means __S 1 ow & . AC
. A steeply sloped line means h 1g’ 2 G . Time

4. The motion of several objects is depicted by a velocity vs. time graph. Answer the following

questions. Each question may have less the;.n one, one, or more than one answer.
bu

Veloaty

a n T

iy

a. Which object(sLisLSare;Lat rest?-~ IB' C each have a pomt A
+ iy .
Be D b. Which object(s) is(a;e) ac'celet;aftiglcg.% fies are 2evo ’ m B
.- :

None

[¢]

-~

migm

©

CD, € g. Which object(s) is(are) moving in the same direction as object E <l '
“Mou, i - ‘
zs?‘a;;3 "9 Ve et
- Sf'm-’f;qou‘n6 in +}1Q
© The Physics Classroom, 2009 » *ue direct lo» Page 17



Motion in One Dimension

5. The graphs below depict the motion of several different objects. Note that the graphs include both
position vs. time and velocity vs. time graphs.

-

AN

i

S/

position

velocity
.,

velocity

welocity

position

I

Graph A Graph B Graph C Graph D Graph E

L
-

The motion of these objects could also be described using words. Analyze the graphsand
match them with the verbal descriptions given below by filling in the blanks.

Verbal Description "~ Graph

a. The objectis moving fast with a constant velocity and then moves slow with a Q
constant velocity. : '

b. The objectis moving in one direction with.a constant rate of acceleration E

(slowing down), changes directions, and continues in the opposite direction
with a constant rate of acceleration (speeding up).

c.  The object moves with a constant velocity and then slows down. E
d. The object moves Wwith a constant velocity and then speeds up. A
e.  The object maintains a rest position for several seconds and the slowly C.

accelerates at a constant rate.

6. Consider the position-time graphs for objects A, B, C and D. On the ticker tapes to the right of the
graphs, constructa dot diagram for'each object. Since the objects could be moving right or left, put
an arrow on each ticker tape to indicate the direction of motion. g - I

A’. 4’\;? b ’of-;’.\l pnﬁ. ﬁ ,"q.* "_“*"7— . S— =~ T
- slowing Jown F-X {T . e s b s esrcea 4{.
13~ 4vr urlor_n)'\/ sfuel
speeding up B {T o - . - -j )

—) v Tl ~ve © ave

¢ ~-ve uelggl‘rs

Spudnhs wp : Y . STop sTar T
D LRV 4 Ufl"(.)rﬂ -%""‘““w—_...._n ﬁ {t..-. « -« 4, = - - ;{

Slowiusg Jown .

Tostop 7. Consider the velocity-time graphs for objects A, B, C and D. On the ticker tapes to the right of the
graphs, construct a dot diagram for each object. Since the objects could be moving right or left, put
an arrow on each ticker tape to indicate the direction of motion.

A - +ve velocr Ty ?e_l' -:‘Ek . & S{Z:rt" n " - '{'
stavlsal 2ewro ¥ “"‘-WW_,P-‘“M -y ' —
'in'cl incrtases - H_J_,_,u-"‘" ww""-.____m B B {T - - . v v 9J

=D inilaily atrest DfE ——t - Fart

drstance befissen “w::___mm ~ D¢ - . . Y

pls incveases in }—f‘" / C®( e-- - - - "X

yue direction [+ve aceelerinn ) ~D I ]

6 v velosity S e Rt T vl
slows 73 2¢re L ngs Fastee 7o The slows fo Zevo

= “\1‘1’:-”:: movin g r\3h7" )"‘tL ’

SIOW§ 4’. sror (*U? Qc.celha'f,.oh)

~ve occeler
(~ve acesder)© The Physics Classroom, 2009 ( o “h".)
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Motion in One Dimension Name:

) E=Qs Interpreting Velocity-Time Graphs
S
. ) The motion of a two-stage rocket is portrayed by the following velocity-time graph.
Feodye 8 p yea by 24 ty grap
. ¥Yelocity v3. Time
. * 1 DD" : HE.
‘ BD aue : ................................. - Saeeies Sl Sl S
H ‘}\R v /c - 1 l'" h
1 TSSO e : *Ue loclly. . i...... ; Wrut : Lelost \.-/ " DD“/!_S "\P UUCJVQ’ b +
1 i Z =v
L=ls, La1Zs 407 BN S8 e 0773 OO . ? chv-g wfs Framid.... S R— 5/0"‘3“’\3 Joon
3 o """L’*@‘-lfy ............................ SOV SO A N 'g'_i- u'_f' aa;’)- ‘/I’f‘!CL\’) +
5 0 e “‘.U/M-fo : Time (51 Eob‘) i tls M aximyim,
| . B 10 2. 40 16D 0 (wIDo P 120 - heeshﬂ)
o =20 T S R ST SO, SR T fesrennsnnned
} E i : . \ : : [ ,t
¢ Y SRR SRS S R S 730002 5 Jn.mm..u.svxd..‘ ........... o pelestly
7 ! —&0-k- ..... ‘-q.)l Thi...\ng r{s:..t;.m..s..‘s.,a.u.ié.. vt accels raTion
teos’ o [ T T N
sTart I AN

Several students analyze the graph and make the following statements. Indicate whether the statements
are correct or incorrect. Justify your answers by referring to specific features about the graph.

Correct?
Student Statement Yes or No
1. After 4 seconds, the rocket is moving in the negative direction (i.e.,
, down). r
Justification: U"/UC 1 f\/ )& tue. Qcce [e ra f}Oh IS ,Uo

Tuve (rockefis mouma LAD)

2. The rocket is traveling with a greater speed during the time interval from
0 to 1 second than the time interval from 1 to 4 seconds.

]ustlflcatlon " U" /O@ﬁ\] s 1’1 lq/ﬁe;‘?ﬁ’ qT L Lrl O S ] L@)he@m £, NO
7% V\oc{cﬂ‘ is Tra ue//“/,j /00”1/5

+ 3. The rocket changes its direction after the fourth second.

Justification: The rocke? does V)of C,L)qua)z, )TS No
N direcTion until The G™ second

ﬂ 4. During the time interval from 4 to 9 seconds, the rocket is moving in the
positive direction (up) and slowing down.

Justification: I'rhqs $olP’DeQ1 G'CC€/€VC\7LW'13 ‘L‘L!Qbuqro/j >/35
Gnd  Now 6"&1)1?}_1 ).s . - I7L back down

5. At nine seconds, the rocket has returned to its initial starting position.
Justification: 6t G seconds The rocks 73 [ D waq rc/ No
. Motion sfops and 1T =74+ 15 VVIOuwaJ ‘
"'v) bock dovon’ '

© The Physics Classroom, 2009 Page 19



Motion in One Dimension

Graphing Summary

Study Lessons 3 and 4 of the 1-D Kinematics chapter at The Physics Classroom:
http://www.physicsclassroom.com/Class/lDKin/lKinTOC.html

MOP Connection:

Kinematic Graphing: sublevels 1-11 (emphasis on sublevels 9-11)

Constant Velocity
Object moves in + Direction
No accelera
Velocity Dir’ or -

/

time

Position
=

4ue V<Iu¢,f‘y

0 t1irmne

Velocity

Constant Velocity
Object moves in - Direction
Nneo accelerafion

Velocity Dirn:  + @
=
2 time
(=]
o \
time

Velocity
=

~-ve Uelpecy k‘l

Constant + Acceleration
Object moves in + Direction
Veloaty and accorandivn both Hrve |

Velocity Dir'n: or /
Speeding up>or Slowi/ng Down? |
| |
[=
= tarne
o
time

WVelocity
e —

Constant + Acceleration

Object moves in - Direction
Oceel 4ve  VUelocily -ve

Velocity Dirn:  +

trme

Pasition
=

£ \ )

o trme
[w]

s

Speeding up or(Slowing Down?

Constant - Acceleration
Object moves in - Direction
Qu:.-e.l ~\v e Vqluafq ~V &

Velocity Dir'n:  + or(

@Or Slowing Down?

trme

Pasition
s}

Constant - Acceleration
Object moves in + Direction
ate Ve \Jclo:.try'tuﬁ

Velocity Dirn:(_+) or -

Speeding up o Slowing Downy

trme

Pasition
=

Velocity
=

© The Physics Classroom, 2009
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Motion in One Dimension

Name:

Kinematic Graphing - Mathematical Analysis

Study Lessons 3 and 4 of the 1-D Kinematics chapter at The Physics Classroom:
http://www.physicsclassroom.com/Class/1DKin/1KinTOC.html

1.  Consider the following graph of a car in motion. Use the graph to answer the questions.

25.0

200

(55,20 mé

=)

(15 =, 20 m/is)

~ e
n 15.0 3
= /
2 10.0 :
" 5.00 / g

000t

0.oo0 4.00

3.00
t (5]

120

16.0

a. Describe the motion of the car during each of the two parts of its motion.

0-5s: Ue[ﬂffq ’vVlCV‘qu;V)q From Owml[ls To Z-O.DM_/j
- = \)
5-15s: Ueloc.i‘i‘g constaulT aT 20m]/s
b. Construct a dot diagram for the car's motion.
s Z~13s
sTart -5
»% e e e - - - . LN . ° Te 3 -

c. Determine the acceleration of the car during each of the two parts of its motion.

0-5s

-
G = Va-Vi;  Qowm/s -0
Tao-t, (5-0)5 :

= /s 3

5-15s
0.~ ROm/s- Z0m /s

/55"st

d. Determine the displacement of the car during each of the two parts of its motion.

— 0-5s

df-"é’ (5:)2;0»1/5
= £({0d.m =50m

5-15s

= Dm/ﬁ_

o= (15—5— 55)(&D—O)ML<

" e. Fillin the table and sketch position-time for this car's motion. Give particular attention to how
you connect coordinate points on the graphs (curves vs. horizontals vs. diagonals).

Time {5} | Pos'n {m)
0 0
2 S0m
W | )50m
15 | 250m !

© The Physics Classroom, 2009
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10.0

15.0
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Motion in One Dimension

2. Consider the following graph of a car in motion. Use the graph to answer the questions. \'9,
16.07 (20 s, 15 m/s) (30 =,15ms)
12.0 (10 =, 10mss) a<%bh i
“a ] ol - = T T
"z 5.00 ; :
= ] : : A
* 4 .00 As dre P Astre E
D.DD i T L] 1 ] 1 L 1 v : L] T v 1 T 1 T 1 L) : ] 1
0.00 .00 2.00 120 16.0 200
t (=)

Describe the motion of the car during each of the four parts of its motion.
0-10 s: Sh’qc/:\' Uc/oc.'nfs at 1om/s (+ve V ! & a )

. - ~
1020s: Qcce (eV'O\Twzg ™ The Same Q/zrcr_f/on as U* [OCI?L:' (*\J«e u, tve C!)
2030s: Consfant(sleady velocily Yat 15, /s

. ) N
30-35s: Qf‘_celerquonl‘n oﬁposf}e cl:rfc?‘“,h To Ue/oc ;7'3 é'\fve VvV, —ve q)

b. Construct a dot diagram for the car's motion.

Ny = o Is st P)
" e < e - Ld -~ - - = 5. - . cw - v @
ot N C=0 Tels = 20 £=30 t= 35
. Determine the acceleration of the car during each of the four parts of its motion. PSYW
0-10s 10-20s 20-30s 30-35s )
AV= © o= 03 - 10dmis 6V= O G = O~ 15mls
— (Ro~/0 ~ —_—— N
=> Q=0 - 50 ), Lmls =>qg=0 (30 —303)
(75->M/5“=o' mis ==3m/(s3
d. Determine the displacement of the car during each of the four parts of its motion. PSYW
0-10s 10-20 s 20-30s 30-35s .
- — -
- d=% (20-10i-1dm d= (3o-20)(15-6) d = %(35’3")( > o)
d = (} DW'I/.SX /05) 2 ’ "
+ (20-10)(16-6) m = 150m = 3%25m
= /00 m ” » \ v
= 2(1::)(5) ¥ (to)(i) : :

=25m+l00m =125n,
Fill in the table and sketch position-time for this car's motion. Give particular attention to how
you connect coordinate points on the graphs (curves vs. horizontals vs. diagonals).

Time {5} | Pos'n {m) _ _ _ ) ) ’
. D 0 E'DDE " Cuvued down
=05-0)10) 500 [
15 5. ‘ o 50m ]
I A A BT 400 '
; 100 m = jeursdep .
- 2 2 2009 : ; , :
= /55 m A 235 ]
30 Z 0003
375 000 100 200 300 400
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