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Guide to Motion Graphs



Which Way are you Moving?

Position-time graphs | .
-Horizontal Line shows NO MIOVEMENT Loy
e S
N>t &V‘
-If the line is climbing, you are moving FORWARDS ffj QO%
20.5 -
-If the line is moving down the graph, you are
moving BACKWARDS -
| MOVEMENT
9.0 . T T T T T
(%] 2 4 6
(3.33, 0.483) Time (s)
e How are you Moving?
-SLOPE of the line tells you the VELOCITY o
-A STRAIGHT LINE shows CONSTANT SPEED
(because the slope is constant!)
&
Q
-A CURVED line shows ACCELERATION CONSTANT /" &
SPEED ©
time (sec)




Velocity-time graphs

-If the line is above the x-axis, you are moving
FORWARDS

(because the velocity ahs a positive value!)

FORWARDS
-If the line is moving down the graph, you are
moving BACKWARDS
-If the line is on the x-axis, you are at rest

BACKWARDS
-SLOPE of the line tells you the VELOCITY

-A HORIZONTAL line shows CONSTANT SPEED
-A SLOPED line shows ACCELERATION

Moving AWAY from x-axis — getting FASTER
Moving toward x-axis — getting SLOWER

Which Way are you Moving?

vx
smis—+
= -
45 Bs 12 s
AT REST
-amfs o
How are you Moving?
Vx
Sm}s—t >

S SPEED

CONSTANT \ %
C
<
«
)
2
%

-3 mf& —

| |
45 Bs 12



Acceleration-time gra phS Which Way are you Moving?

(assuming Constant acceleration...)

-Pretty boring; always HORIZONTAL lines

-Position of the line shows direction of ACCELERATION
Above X-axis = positive
On X-axis = zero
Below X-axis = negative

a (m-s2
(+) ACCELERATION
2 ;
|
I
1T |
| NO
: ACCELERATION
0 1= } T : ; : i
1 2 3 =Il 5 ?
-1 + I I
I I
| |
_2 A 1 ]

(-) ACCELERATION

S—



The magic

SLOPE of a position time graph
gets you velocity

- . What is slope?
Position-Time Graphs atls slope

Rise

30
Run

25
20
15
10

What is Rise for this graph?
Run

X
()

is
un

(6]

=m
S

X

Velocity!!

How can we use the position-time graph to
determine how fast the object is traveling?
— The slope of a position time graph give you the

velocity
_ o _xou
At tf—ti

Calculate the velocity of the object.
_ A_x _xf-xi
TOAt tf—ti

SLOPE of a Velocity-time graph
gets you Acceleration



PHYSICS ACADEMIC NAME M—M/ ‘KW—

CH. 2 REPRESENTING MOTION DATE

AVERAGE VELOCITY & SPEED: WORD PROBLEMS
SAMPLE PROBLEM #1

1. A cartravels a distance of 50 km in 2.5 hours. What is the car’s average speed?

e e AX
PAX= 50 km - =
it

At = 2.5 o ¢

W.‘ \/M} \/mj = %_

SAMPLE PROBLEM #2 I V ave= 20 m/ {r,_ J
=

2. A biker rides 50 km, N in 2.0 hours and then 75 km, S'in 3.0 hdurs.

a. What is the total distance traveled?
AX=50+75
[ Ax = (A5 Em |

b. Whatis the total time?

At = 2.0 +3.0
@ﬁzgwfmA

c. Calculate the average speed of the biker.

\/fu = —A—E \\/maﬁ =25 W‘Ajﬂ—(

\ 125"
a.VJ = 5’"

d. What is the total displacement?
Ax = 50k, N + 15 Kim, S
[Kx:asmwms\

e. Calculate the average velocity of the biker.

Vewg = £5 [ \avy = 5Fenfhe,S |




PRACTICE PROBLEMS.

. What is the speed of a rocket that travels 9000 meters in 12.12 seconds?
ﬁmMLLQOOOW1:Ax \hﬁ“'%%
At =12:12 ¢
Veve = 9 000
W: Vﬁtvﬂ' ﬂl\/)’-— k12
m»’q = 74; ‘D""‘/S \

2. What is the speed of a jet plane that travels 528 meters ‘rl{ 4 seconds?
"’ = A_X
. AX = 549 m Wi =
A= 4o a

Vél‘,v = Dl?
Wi \/w

3. How long will your trip take (in hours) if you travel 350 km at an average speed of 80 km/hr?

W%_ AX=350km  Vayw- 75 [at=qut]
'\/m"=?()-{%m»//l go _ Sﬂ?

\&%wtfd At

K01t = 350

4. How far (in meters) will you travel in 3 minutes running at a rate of 6 m/s?

: /L{ :3M= 904 Vavg = AZ(
\l[a_t,ij!: (Om/ﬁ/ i A
W Ax 10

{AXZID?OWJ

5. A trip to Cape Canaveral, Florida takes 10 hours. The distance is 816 km. Calculate
the average speed.

A
w. At =(0 &M j A-tx
A= § (b fen %‘b

Vau
| V\é?L Vaws 3
TRy ey o |

}\/a/a};' 132 m s [

- —




6. A car travels 800 km, East for 5.5 hours, and then 450 km, West for 3.2 hours.
a. What is the total distance traveled?

AX = B00 e + 450 Eno
[Ax = 1350 En|

b. What is the total time of travel?

A= 5.5 du + 3. o

c. Calculate the average speed.

A x

Vavj =AM
DS
Newg = g7

v&v - "l "ﬂ"/ o
f _L_m/j

d. Whatis the total displacement?
Ax < %00 km B+ S0 b, W

e

‘ Ax= 850k E

—

e. Calculate the average velocity.
N AX
oG =
§ At

Veuy o 280
V)T %7

[ Yoy = 40 i, E)
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CH. 2 REPRESENTING MOTION DATE PD
P-T GRAPHS - V-T GRAPHS
Notes:
1. What information can a position-time graph give you?
b
c.
d.

2. Slope of the position-time graphs is __ r{{ o el -

3. Average speed is dig Ao ce. ﬁuglpb giddg_dizi/l% L
4. Average velocxty is rLM./JL (o (Lt A da & M Wut W

Practice:
a. Answer the questions for each graph.

b. Draw the velocity vs time graphs for an object whose motion produced the position vs
time graphs shown below at left.

1.
P
. ’
425---_____‘___“.__- —— ;’;’A
A B . T Rl CETETELEEEER)
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L} b 1 1 ' 1 % 1 1 1 ! '
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[ H 1 1 I \ 1 ";‘ e 1 1 1 : :
& Diceecom gl b |- T S T
prr] ] 1 ] 1 I Vi— D: aaaaaa dovosrs Adecrees Acveers Aevoveass Ty,
¥ 0 b 0 g : 1 2 3 4 44
O Jhomrgllarlanaslunin s = : ; ! Time: (s}
l 4 1 1 ¥ f ] } _1 _____ l__-_-l___-‘l'__-_l-—_"
: ' ' . A ' " ‘ : | '
I i
u .i ffffff E eeeee J3a rrrrr &a fffff g.«:fﬁ?_ _2*---':---—.:-_”-:-—“——' ----- f
Time (s}
Calculations:

a. How far did the object travel in 4

s? 1M
b. What is its average speed?
lmé
V. AY
Wy —

t

At
V\ro :i"’ m
a(r 4 | IS



Position {m)

—_to e
M
o
-
n

Time{s)

. How far did the object travel in

the first second? Am

. What is its speed during the first

second? Xm}S

. How far did the object travel from

1sto5s? 4-A = X

. What is its speed from 1sto 5 s?

D 5 mfa/

. What is ifs total djistance traveled?
KA

What is its average speed from 0 s

10 5s? ng\m‘ﬂ/

e L T,
-~ - 1 1 : :
n : " : : '
E Alz---f-rimeroboe e
St M 1 1 ! 1
- P
= UE ffffff .:_i ..... ..:Eu”..:ﬁu.-ul:ﬁu.-u:r e
2 G 0 T T Times
& . 1 1 (] § g
- EEEEE SRR R INSE SRyas Aot

: 1 1 1 1 '

v 1 I 1 1 1
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Calculations:




.

2 .
s . %
: X ' : L e b
o~ 3 ; ' ' : ﬁ : " ; ' : :
R A S S
= p " - : ' il : ' i ' :
L 2V e b m B¢ .o ! : ' ',
’E E : : : : IE n;.-aa-a;;lriraf d'ir?ﬁltﬂi:})-rrr-‘:ff{ffﬂf%ﬂ.
O 95t . 5 i . Time (s}
SR e e e B Aesraersndunns R ot
A P n Lo
Diveswosdencssabsmssostyersenlosssrdedi a1 b &
1 2 3 4 5
Time (s)
a. How far did the object travel from O sto 2 s? 4' (1 = (;\ ™
b. What is its speed from 0 s to 2 s? im[sy”
c. How far did the object travel from 2 s to 4 s? 0 -4 =‘{— L{' m{ = Hon J
d. Whatis its velocity from 2 s to 4 s? f".%l m/:)/
e. Whatis the total distance that the object traveled from 0 s to 4 s? (:J 1)
f. What is the object average speed for the 4 seconds? LY m / -
g What s the object’s total displacement for the 4 seconds? _A X = -1 = Am
h. What s the object’s average velocity for the 4 seconds? — 0.5 m/—"/
i. At what time does the object turn around and go back to the origin? _9\ A
j. At what position does the object start att=0s? j\ )
Calculations:

A X |
\/&Vj‘ = R V&V% = 2_:_5
_y |

. ' —
\!cu%: 4 Vﬁwj 9\ \f{"“j = g

AX
Voii = 28
T At

—

"qu»/.a ‘/avj = LS im[s
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