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Section 2.1 picturing motion

The position changes in relation to objects that do not move.

I Motion: is a change in position with time. O O
I A7 '
T T

| Types of motion: =
1. Linear motion 2-curved motion 3-circular motion

l Motion in a straight line (linear motion):

Identify two factors you must know to describe the motion of an object along a straight line
1.
2.

| Motion diagram and particle model
Motion can be pictured using 2 diagrams : m

1. Motion diagram: The separate images taken by acamera can be Py p3 °
combined to show the position of the object at equal time intervals.

2. Particle model : turning the shapes into dots

This object is (aSa A Sy Py

This object is moving at a (A3 e ) e .

This object is (£ Just)

i This object is {ietis)
S.

5 I Motion diagram and particle model

;

Match the motion diagram with the correct motion expression

Slowing down

Speeding up

Constant speed

Standing still

« 0565810072 ) 431 e e/l
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which of the following particle model motion diagrams
represent the motion of the flying bird in the figure

i.._. OE

s

[o. ..

shown is the particle model for a car’'s motion , which of the
following is a correct description of the car’s motion ?

: » S v
a. The car moves in a constant speed B —

TR Do T —

b. The caris speeding up
c. Thecaris slowing down
d. The car was speeding up and then started to slow down

Car Motion Diagram- Draw a particle motion diagram =
corresponding to the motion in Figure 4 for a car =
coming toa stop at a stop sign. What point on the car

did you use to represent the car? Figue 4

Section 2.2 where and when

| Coordinate system

» Coordinate system :a system used to describe the location of objects relative to a reference point (origin)

= origin : is the point at which all variables in'a coordinate system have the value zero.( Sued! Lt jeay U kil
haladyl )

One dimensional coordinate system (1D) : used to describe the location ofebjects moving in a straight line.

Orign
G—— pre—y— .‘l. T— ———
8-76-54-3-2-1012345678

Draw the following family in their right position:
1. Mama is 5 meters away to the left of the house

e e 7 v R

2. Babais 4.5 meters to the right of the house

3. Babyis at the house

4. Where is the tree? ( " Q
5. Where is the light pole? - g é

F
'
)=
g
No
.
——
(=2
—
N~
W=
o
U~
L=a b
~J -

0565810072
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l Position the distance and direction from the origin to the object.

* (Can be represented by drawing an arrow from the origin to the point that represents the runner

4 A ®

- 13

8-76-54-3-2-1012345678

_

I Distance
is the entire length of an object’s path, even if the object moves in many directions. aad dalsd 3 JJSI jledl J gl

What is the total distance travelled by the daydreaming pathetic man?

A4 @& »

i EF FEFEERETFEEEPENE

sl k) B A uSia

! Distance

What is the total distance travelled by the daydreaming pathetic man?

- 8-76-54-3-2-10123456738

Search in page 34 and complete the flow chart:
Quantities in physics

Scalars

Vectors

¢ You canrepresent a vector quantity with an

The length of the arrow represents the of the vector quantity, and the direction of the
arrow represents the

" A ¢ rCRe

e we will use letters to represent vector quantities

0565810072 @ —e o G Al Dl
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What is the initial position of the man? —
What is the final position of the man ?
What is the distance traveled by the man ? et

W

&
&
- -

-“-i'i-ioiii"‘s‘i. | S

Vectors and scalars addition and subtraction of 1D vectors

Mathematically :
Add normally , but pay attention to the directions and signs

raphically :
1. Align vectors tail to head.
2. the resultant will be from the tail of the first vector to the head of the last vector.
P.S: If any of the vectdrs’have a negative sign before it , flip it apid.then align the vectors tail to head

2m 4m -~ 2m
-am
Zm 3m _ 10m am
—y  — — = —p - - =
10m i NOTE: .
== The result of the addition or subtraction of vectors is

called the Resultant

If vector A = 23 N and vector B =12 N find the following :

A=23N
) R=A-B=
» R=A+B &
) 2 R=B-A : B=-12N
in the figure there are two vectors. The first vector magnitude is (8m) directed
east. And the second vector magnitude is 5 m directed west. What is the sum of 8m
the two vectors ? , S ——
] 3 meast 03 m west CO8 meast  [J8 m west i
0565810072 o 61 Al S >
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l Displacement it is a vector quantity that describes the change in position of an object.

x¢: final position ( el aisal )
X; : initial position( S| & ydi)

Ax = X5 = X;

represented with an arrow from the initial to the final position

What is the displacement of the girl for the following situations

6-5i3.§-i61?§4§§ !-5373-5401534 56 l

What is the initial position of the man?
What is the final position of the man ?
What is the distance traveled by the man ?

What is the displacement of the man?

l Time interval
time interval (At) (s) : The time it takes to go from one position to another.

At=ti-t; t;. time of reach to final position (Hed ad sl Jsa ol 50 3)
t: time of reach to initial position (AW ad sl J ses gl (52 )

e How much time did sara take to reach the house?
e How much time did sara take to reach the tree?
¢ How much time did'sara take to cross the distance between the house and the tree ?

< »

O e 7 v R

“ B76-84 3210123456678
. 0565810072 L [ T, |
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What is ahmad’s initial position ?
What is ahmad’s final position?
What is the distance traveled by ahmad?

What is ahmad’s displacement?

How much time did ahmad take to reach the tree?

O P W e

What is ahmad’s displacement after 6 seconds of his motion?

e eeeeee— ﬁ
Mr.Eslam Salem Eltwaah SssSSsssssssssss Grade 9 - 2027-2026
| Exercise
Ahmad went from his house to the tree, the time interval between each two adjacent picturesis 2 s
93
3

E

S b N

-

-8 -7 -6 -5-4 -3 -2 -1 a 5

depending on the'movement of the toy car in the figure, what is the
car's displacement after 0.30s from the beginning of It's motion.

The time interval bétween adjacent pictures is 0.15s e s 5 Oy (0,15 5 ) a0 3 0
0 e o o o
B s : e R R eee e,
v
[ +80m
0 +40m
adam started moving from point A, he passed the points B,C,D as shown in " Lo < :
the figure before he came ack to paint A. what is the displacement and i
distance respectively? m L'
I
’ I
[0 Omand16m A 35—

[0 16mand16m
[J Omand34m
[0 3damand34m

O e 7 v R

a truck is at a position of x = 125 m and moves toward the e e
origin x =0 m , as shown in the motion diagram below t*82e :ﬁ

1. What is the truck’s displacement? ¢ ¢ o _¢¥0%

2. How much time did it take the truck to reach the origin ? B e

il s Al S/l

- 0565810072
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| Exercise

a driver rides his bike a distance of 50 m towards the north from the origin, then turns back and drives 70m
towards the south, What is the driver’s total displacement ?

[J 20 msouth
[0 20 mnorth
0 120 m south
[0 120 m north

a driver rides his bike a distance of 30 m towards the east from the ongm, then turns back and drives 80m
towards the west. What is the driver's total displacement ?

[0 50 m east
0 50 m west
[0 110 m east
O 110 m west

a driver rides his bike a distance of 20 m towards the east from the origin, then travels another 15m towards
the east. . What is'the driver’s total displacement ?

0 35meast
O 35 mwest
O smeast
0. S mwest

an elevator was in the ground floor (zero floor) it travels down 3 floors, then travels 8 floors upwards , what is
the elevator’s:

e |pitial position
e Final position

¢ Displacement

which one of these physical quantities is a vector quantity?:
[0 Speed
[J displacement
O Time
[ Area

S0 81007 ) e $4 als Skl
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if the Emirati hope probe orbited mars one full cyclé, what is the probe’s distance traveled and displacement?
[ Distance is circumference of the circular:o}ﬁif while the displacement is zero
[0 Distance and displacement both are zero
[J Distance is zero while the displacement ﬁ circumference of the circular orbit

[0 Distance and displacement both a’re.eglial to circumference of the circular orbit

S0 81007 ) e $4 als Skl
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Section2.3 position- time graphs

| Finding positions

The same Motion can be represented in 5 ways :
* motion diagram

* Particle model

* Time — position table
* Position —time graphs
* Equation

We can find the position of the object at any time using
position —time graphs.

e what is the position at the following time instant.

Dl ge b 4

» t=30s (el 1S jata sall oS taloo Ball S 12w
S i)
» t=150s ,
» t=180s o /
» t=210s 2
e at whattime dd the object reach the following positions? g "
» x=10m . P
» x=20m 1
» x=30 m Towe (a)

* Inwhich direction is the car moving?

o What was the displacement of the car between t = 30 as and
t=150s

t=0s t =30$ t=60s t=90s t = 12@{%% 150s t = 180s

0 5 10 15

EXAMPLE Problem 1

reach 12.0 m beyond the starting point? Where was
she after 4.5 s?

e sl ettt -

€ 200 .

L

wol- — c 4—2
100 L:)‘ < (IS U -

' L]

50} i e - . - i

" ]

0.0 - -

10 20 30 40 50
Time (s)

0565810072 il 5 Al S/l
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. e A 4ty | fonll € jaie el (95 Y i aal S 131 @ 0 m gl 3 Jalain b
I Finding positions

10. The graph in represents the motion of a cér-.maving along a Position v. Time

straight highway. Draw a particle model motion diagram that o5h
corresponds to the graph. . g o] i
: == o \ ‘]
T S0 @ s 10 150 .z'm 00 fama—e - -y
e In which direction is the car moving? [ ~500
e At what time was the car’s position 25.0 m east of the origin? UL, b 3
e Where was the carat time t=1.0s? T T i -
¢ What was the displacement of the car between timest=1.0 g y B
sandt=3.0s?
e When did the car reach 150 Km from the origin? : Pasition (km)
* Where was the carafter 20 minutes of its motion ? 200 4
¢ Where was the carafter 30 minutes of its motion? 115
e Where's the care after 40 minutes of it's motion? 200 4
* At which time interval was the car standing stili? oy

0 0 N & W
Timne (min)

i ST A 4zt g Ul e (S Lo Jadl) SIS @ 2 bad ge dalaie A

In a position- time graph:

1.Ti.19 object is at-rest if the line4i§ —-  Ax=0 LT IS 151 g sl 133 1.
straight and it's displacement Ax is ‘ ’ g e
. Shea XA 4521
zero ‘ S
i 2. The object is moving to the right = Ar + '(L,Ir.‘i\ 3 )osatll S sads puanl) 585 2,
§&. (or up) if the line is an incline and | s ik , :
e N A0 XA 31 el Jasl) IS 13
5 its displacement Ax is positive P
% 3. The object is moving to the left
(or down) if the line is a decline , 610 gt (JassY o) Joasll 1S jadia aeall (485 3,
and its displacement 4x is o Al X Addal 35 Y50 dasdl 1S 13
negative. U -
0565810072 il 21 Al AN/l —
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| Finding positions

e e ——
up i
Nonh+ |
Left Right é
— West e East
. ‘— 4 Ar 1
Not moving -
— da=0
- South 1
N Down 1
this position time graph is for a postman( » ='~) moving ' ‘4
from house to house. :
1. When did the postman reach 1 km from the origin ? -
2. For how long was the postman at 1 km from the origin 9

10 15 20 25 30 15 40 45 %0 55
Time (min)

A motion of a bus is represented in the graph'below. at

25
which time interval was the bus at rest? E2
!
£10
In which direction was the bus moving-during the first 5 5
seconds of it’s motion? o

———— —_——
N1 2 T4 SA 78 901N

§ The position time graph belowsbowS a cydlist’s location 550 -

in 60 s time interval, N 500 2
s' What is the cyclist’s displacement from the starting 2 450 H
5 position after 40s ? § 400 i
300 '
0 400m 2% ‘
J§ 4 5 3 [ 3
O 450 m : %0 10,0 200 30.0 8.0 50.0 600

0 250m Time (3)

0565810072 il ) Al N/ T—
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| Finding positions

Ministry: the graph below represents the position-
time graph for a deer walking in the zoo.

during which time is the dear at rest?

/

3-4s
3-65
6-7s
0-2s

0 5 O I
i

skl B Dy (pull S

* Where was the object at t = 40 seconds ? o
« When was the object at 20 m form the origin?

* In which time interval was the object standing
still ?

* In which time intervals was the object moving 5 i il i i G
to the right?

¢ In which time interval was the object moving to the left ?

« At which time interval was the object to the right of the origin ?

* at which time interval was the object to the left of the origin ?

* What is the displacement of the object during the first 15 seconds of its motion?
* What is the displacement of the object between 15 and 40 seconds ?

* What is the total displacement of the object?

* What is the total distance traveled by the object?

* A cat took 15 s to go down a fence, whose height is 2.5 m, with a constant speed
* The cat stopped on the ground for 25 s
* Then suddenly jumped in 2's up a box which Hight is 1.25 m with a constant speed.

¢ The diagram that represents the cats motion is:

I

: |

g 1 £ 28 ) 3% i
3§ %’i l .’_’[ S 's" |
e — v Time (s) .

Time (s Wod pryely (8 3 !
0565810072 o g2 alls s/
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paall de Sl Jle JS e ) a8 ge laladia B dadd) Jaa ol j L S
| Steepness of the line
The steeper the line in the position ~time graph, the faster the object.

Position (km) Position (km)

200 200 +

No strephest [t rest) ] faSteSt faster

fast.

{
!
!

Time (s) Time (s)

Imagine that two runners are running along a racetrack. Which 1
runner was faster?

After 6 seconds of motion, what is runner 1 and runner2’s
instantaneous positions? \

If the lines cross, the objects meet at that point in time

y
R
60
Question: Where and when do the two bikers cross paths ? E »
a«
n
n

E Time (5)

5 do you think the runner's * When did car 1 start moving ? T Yo ==
paths will cross? e When did car 2 start moving? o4 ;
SAAIRNESL S JAALIES YV LA s

% . e Will the two cars cross paths? 5

. L * At what time was carl 200 m to the 00
"3 3> 4 3 right of the origin?. [
: - .....';- e At what time was car2 200 m to the :

% AT :.‘-:’; - right of the Oﬂeiﬂ? il : O

. Time (s)
* Which car is faster?
Tewe (5)
0565810072 il 21 Al AN/l —
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I Steepness of the line

Initial position:

1
2. Final position :

3. the displacement he covered in the first 3 seconds ?
4

How much time did the runner take to get from the
initial to the final position ?

-

LU
‘o

COSE]

.

%
6.

Where was the runner after4.5s?

When did he reach 20 m from the starting point?

Time (3)

For problems 16-19, refer to the figure in Example 2 on the
previous page.
16. Where was runner A located at t =0 s?

17. Which runner was ahead at t = 48.0 s?

e &8 § §

Poation (n)

18. When runner A was at 0.0 m, where was runner B?

19. How far apart were runners A and B at t = 20.0 s? -

Section 2.4 how fast
l Velocity and speed
Instantaneous veloci
Average velocity Average speed (velocity) R
ORI | PP | B Adan S astall & |

Sl il A sl gl e yud Mt
Average velocity (V)(m/s vector
Average velocity: is the ratio of an object’s change in l
position (displacement) to the time interval during -
which the change occurred. i

If the object is in uniform motion, so that its speed
does not change, then its average velocity is the
slope of its position-time graph. | L

Position (m)
"

- _(xf —xi)

At T(tf - t)
The average velocity and displacement of a moving
object are always in the same direction

0565810072 o 3 alles i/t
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What is the red and blue runners average velocities
during the three seconds of motion?

60
+ 50
£ 4o

30
20
10

00

We found out that:
1. The slope of the line in a position- time graph is the velocity

2. The steeper is the slope, the faster is the object

Find the average velocity for the motion of the object ne
whose position-time graph is shown below ;l "
~ A8
8 5,
(TR - v -—
60 10 0 A0 4
(V)P
Average velocity (V)(m/s vector
the figure below shows a simplified graph of a bicycle’s motion.
: r 3 z »
When is the bicycle’s speed (velocity) greatest ? s
O sectionll : :
[0 Sectionl 2
A . t
D Section || 2
\ Kl
] Section IV .

a moving truck makes the displacement of 180.m towards the east in a period of 9.0 s - What is the average

velocity of the truck?
[0 96 m/s east
[0 12 m/s east
0 20 m/s east
0 40 m/s east

Average velocity: interpreting slope

e e 7 v R

Fosition )

1. In which direction is the object moving?
2. What is the total displacement?

" 3. What is the average velocity?

L
o o

o 4

0565810072
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1. In which direction is the object moving?
2. What is the total displacement?
3. What is the average velocity?

!
sl akl) B Dl Gasle S

| Average velocity: interpreting slope

1. In which direction is the object movihg«?
2. What is the total displacement?
3. What is the average velocity?

o 9
& 1
a4
4
o
~
D
oo
o

1. In which direction is the object moving?
2. What is the total displacement?
3. What is the average velocity?

&

L

&

~
Oi: v
~

s

oo
o -

+ Object moving right (or up) /Ax and ¥ positive

Object moving right (or up)., Ax-and ¥ positive
Object moving left (or down) , Ax and v negative
Object moving left (ordown), Ax and ¥ negative

fweon

Describe the motion of the car which position time graph is shown below

—————

0565810072 o 3l allas i/l
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The car started moving from a position of ____— km left of
the origin towards the

After minutes, the car reached the origin .

The car kept moving to the

\

After 50 minutes, the car reached a pb‘siti'on of km to
the right of the origin ™~

The car was displaced by _km towards the right from
its initial position

And it was moving with a constant velocity of

km/min

S0 81007 ) e $4 als Skl
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