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Understanding how velocity changes

Constant Velocity

5 el 1." | A 4
rle Le L

Velocity = 0 Equal spacing
Acceleration = 0 insttar:ttwi:ell_lufug
pLs celeration = B

NI TV YT ot S ©

) Slowing Down

- = =) )

A XX

Increasing spacing Decreasing spacing
Velocity increases Velocity decreases
Positive acceleration Negative acceleration y
J

v/ Motion Diagrams
v Velocity and Acceleration
v Real-Life Examples
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Lesson 1: Acceleration
& bl 21 Gyl

Bokas dghs £ luill pgds blro s

Let's understand acceleration step by step.

Focus Question | guydJl Jlgw
o What are two ways velocity can change? | Sdgaioll deyull Lags yusis ol oSea oLl olids sl Lo

o . &
I Learning Goals | pl=ill Wlaal
.I o Describe nonuniform motion. | dehiiall yué dSymdl Caog
o Read motion diagrams and velocity-time graphs. | .. 3ll-dc jull pguw)g dSy=dl Cllahse <l)8
e Calculate average acceleration. | lwgiall £ )lwil Clw>

E dwye droulnl duio g8l | Louslsl Gagall ®  dwsc duauled dumio So8l | LoudlSl sagall e duyc drouled daio Ggbl | LudlST sagall @  Auyc dwouln] dwio sl | Louslsl s

s \ \ [ N
~ Acceleration Velocity _ a2 Nonuniform motion
s & 5Ll e} dgxiall depdl || =Y dobisiall yué &Syl
Rate of change of velocity Speed with direction. Motion in which velocity
with time. ol I changes.
03l go dgaxiall deyull s Jaso sl ga L0084 Agaiall depull lgid i85 a8y
% - & B
Q Difficult words | dage <lals
: accelerate = gl ‘ speed up = dcull 3lay ‘ slow down = ac il Ja5 direction = 33l
5 ™
I CllasMall &liSg alnall 7w d>lus | Teacher Notes
A
9l ully Juolss | WhatsApp QR ‘ @ ‘ G E} https://elmahdyacademy.com
&/ Jelslly ol s3gall dllae.s | Dr. Abdullah Elmahdy
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Nonuniform Motion Diagrams
dalbiiioll yié iSyall clbhie |

4S5yl 05 loguyll RS auS agds Ly Lo

Let's understand how the diagrams show the type of motion.

O Casy bladl 13]
35auadl .. pam,
10999 :Jaili Wl

' ™
_s Uniform motion | dekiiiall 45yl
4 ; motion with constant velocity. dili dgxio dejuw d5)>
—rn  Nonuniform motion | dekiiiell s dSyall
- ; motion in which velocity changes. AaSiolllic)yull g s 35>
\. i J/

Rest | UgSw Constant velocity | 4yl depu Speeding up | dejpudl 31335 Slowing down | de | J&5

) * 00 -0
One position only. Equal spacing between positions. Spacing increases. Spacing decreases.
Jaid s>lg jubge golgall o glusio acls oloajs aclall Jaw acluadl

[ @O Distance between positions tells us about the motion. | .dS)aJl g9i AT guolgall (u ddluall J

Q Difficult phrases | dage wlyls

successive positions = dJliiall golgell | spacing = Jsclull | constant velocity = dul dguio deyuw
What do you notice? | £ [ile What does it mean? | fisy lilo Q s2gall alllass jgisSall ge Gl padli e

Equal spacing between positions. Constant velocity. Equal spacing constant velocity
guolgall ) gluie acli Al deyuw glwio acld g &l de yuu
Spacing increases. Speeding up (velocity increases). Increasing spacing speeding up
lay skl (dgxioll dejudl 51355) depunll 51555 ol acls > de | 31335
Spacing decreases. Slowing down (velocity decreases). Decreasing spacing slowing down
Ja acldl (dgioll deyull J85) depundl Ji3 Ji acld 5 ac pad| a5

| , Teacher Notes | plaall GlUaso of dxLa| lisl 2 pid d>lus
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Particle Motion Diagrams & s peudl
Acceleration Vectors s

& )il Olg=iog puuull ulb.ba.o

lna,.m)lb & oluilly dc yuuldl Jiod LauS ymii o3lg

Now let's learn how to represent velocity and acceleration with arrows.

yye Ayaulad daiio 593l | LoualsT sagall

lefu::ult vbnrﬂs | dage ul.n.lS

You see | &y it means | yisy Q) sseall dlilase yoiSull go Gobull yasls s

} Particle model diagram | euwadl bhde - Acceleration | g kil
% ®--9--9--8 shows position using dots at equal time intervals. _' /_ rate of change of velocity.
9 dagluie diio) Oilyis aic blil guogall og T i
Ei { Giaganl o L Agaiall deypudl 85 (Jaso
a Speeding up | dc i slojs Slowing down | dc wll Jai
B
i v, v, v, v, V, v, Vs v,
K, The dots get farther apart and the velocity vectors get longer. The dots get closer together and the velocity vectors get shorter.
. eyl lgaio Jlgbl slaxg bladl acls iyl Silgaie Jlghl Jiig blail wylis
};. I How do we draw the acceleratmn vector? | g luill dxie puuy LiuS
9
% Draw two successive o Find the change in velocity Use a = Av )
o velocity vectors. Av. At
o= s - . = . P : Av !
3 Oelliie Gugaio puuy AV depall G8 pusill 3o a= — . paiu
5 i paull = A =0 at - f
== > ﬁ
g v, v, v, v, £l die
1 \ A
] : ™
éﬁ @ Longer velocity vectors mean higher speed. | deyudl sbsjl i dejudl Olgaie Job sbiojl
; 4
2
i
3
o
Y
Ia:

i ! - o d - 2 2 4 A g
Longer arrows —_—5 Higher speed 281 ey ‘ gl + blazl S)all §9i AT
2 == tell us motion.
e o o oo
Shorter arrows —_— Lower speed. J8l de AP £ > —
Larger spaciqg ° ° Speeding up. Al sl | Dots + arrows — tell us motion.
blaldl w8l acls A8yl goi Al — agauil + blaill
| [ Teacher Notes | alnall Glbo>)o gi dudls] diel il d>lue
= - Fa
ol puily Juolgi | WhatsApp QR ‘ @ ‘ € ‘r?l https://elmahdyacademy.com
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g_,l.mﬂl ol :4 )l

113> pgo oLyl i huiod] yull Lin

Here is the real secret: the direction is very important!

® dujc dusulel duie ggdl | ,:,.c.__-_gijfié.)_g,a.ll

t‘*- ik
Key Idea | duwlwdl 5,521
To know whether speed increases or decreases, we need BOTH velocity direction
and acceleration direction.

©

gz Ji&5 pl 235 deyull Yo a9y00)
120 & )Ll olxilg de puull ol

Moving in + direction
and speeding up

>gall oyl S dsyall
31337 dc puully

Moving in + direction
and slowing down
>gall olxidl 8 dsyall
i depuully

——d b

vﬁ
ﬂ_

Moving in - direction

and speeding up
Ll olas¥l 3 &Syl
31335 de yaullg
(=)

Vh-
ﬂ'h

Moving in — direction
and slowing down
wadludl oloudl (8 45l
Jibi de yuully

(=1

Same direction = speed increases.

Opposite directions = speed decreases.

@

A3 d.r-,.a.dl = oVl yuai

Jﬁi -u.,..ul EX uLuSlma uLnL:uI

;

Note | u.gadha-l.l.o

Positive acceleration means the acceleration vector points in the positive direction.
Negative acceleration means it points in the negative direction.
The sign alone does NOT tell if the object is speeding up or slowing down.

B

M- Difficult words | d.ng.o  olals, |

HMIMHJJLMIEJLHJI 1..._..1:_-9,4” ni:_:ulﬂ,.:,,ﬂ ' :

2S5 ¥ Woasg ¢ Luill )l cludl oloidl 3 |
laibaii ¢l dc ! Bolj aand) |

,_,..qu,.,o | speedmcreases d.:;}...JIJ!J,.;

{ pnsﬂwe dlrectlun mgn]l o{.:u}i‘f | negatwe dlrEttlul'l u.IL.u.II al.:uall | upposate
'H'e[odty direction Acceleration direction Rasuit
et i s @ gl il 1550l g 5l sl
Positive (+) Positive (+) Spﬁi"zﬁﬁ“ oloitll i S adiat |
Ly de el dc yaull
Positive (+) Negative (-) SPEE?_‘:!EUEESES R , i Aoy
Ji5 depnll g)l.m...ll olxil
Negative (-) Negative (-) Bewd e wogall gilul || 2 da adladl ¢ sl
223 B pa) ot o oy |_EMNG ) oy g iy
L s Speed decreases I
Negative (-) Positive (+) 185 4yl a2l ' \ i

| i Teacher Notes | plaall Glha>to of &48Lo] dliol 2 pid d>luo
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oo ¥l-dc yuull pgaw) :5 oyl

Ugguns & yluill LinSy sl puwyll pgs Il ,.

Let's understand the graph that reveals acceleration easily.

/ Velocity-time graph | (yol-dc juull ous)
‘ 0’ A velocity-time graph plots velocity on the vertical axis ‘ s92all Gle de pull piogi (ejll-de pull @uny 9
Unﬂi'" j9=all Lle ooillg ,g...ui_,.”
4

and time on the horizontal axis.

Velocity (m/s) Horizontal line | Lisi ks
| (&/p) de pundl Ve Constant velocity
' £ and zero acceleration.
20 - > t §laiig BhGideys
“ Do sgluy
15 1 [Slope = acceleration} Upward slope | le¥ Juo
Ll = I v
10 - & ol I/ Positive acceleration.
5 1290 £l
5 - —
Downward slope | Jawd Juo

0 , —p Time(s) | y
0 2 4 6 8 10 (&) ool N ]\ Negative acceleration.
| ol £l

ht A

» 5

v Crossing the x-axis means the velocity changes sign, dc pull 8yLid] a5 isy 8931 joxoll plad
¢ so direction changes. R ESH| s g
' S

L

(i f-:xﬁplés on \_relui:itf—tim_e g?phs | & jJI-fL: sl pouw) e aliol Q gall dlllae yoiSull go Giluwll yasli Jlas

Constant velocity | dul dc QBN v
the slope tells acceleration.
t

Sl g Jaall Uypusy v-t gy 9

Ve

>t
' u Difficult words | 4.n.g.a uLn.lS
| slope = Juoll | horizontal axis = 293l yo=all ‘ vertical axis = uwlyl joall | graph = il pa)
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Physics G9

Lesson 6: Average and

Instantaneous Acceleration __

132> B Sy bawgioll (G40 o

Let's understand the difference between average and instantaneous acceleration.

Average acceleration | kuwgiall g ;luill

change in velocity divided by the
time interval. 3
logaudio dgaiall dc pull 3 yussil
iyl 8yl le

=

™

Instantaneous acceleration | bl ¢ jluill

the acceleration at one instant;
it is the slope of the tangent line.

dismo dba) sic pusdl £ sl

=

wl puily Juolgi | WhatsApp QR
(_,/' Juolgilly jadl

| ()

° @ duyc dunales duaio 5981 | aulaill elps | Lawslsl sagall | YouTube ¢ TikTok « Instagram | Lle Lisyls

)L wwleall Jus g9
Formula | oglal Velocity—Time Graph | (ojll—ds il hiase o o
A : acceleration
Average acceleration .
Av 15 - (secant line) (¢, v,) {tangent Im-e}
— bugiall § yluill 2 | B £l
a WE T Ae Velocity (ablll BJl) | (oslaall bal)
At (m/s) 10-
eyl
(&/p)
unit = m/s? | l/yie = sasgll
0 . : : . >
0 1 2 3 4 5
- Time (s) (&) goill
(BB cearmeds | lta e . )
Y Eample | Jt. (@) Keyldea | daga ;5
If velocity changes from O m/s to Bijs If acceleration is constant, average acceleration =
in 2 s, average acceleration = 4 m/s?, instantaneous acceleration.
iQZJH}SJlGUnis}.dfu)mlﬂ ‘ e
/o 4= buugial ¢ i | | Bl sgluy buwgiall ol8 G £ Ll oIS 13] |
lef'cult wurds | daga Glals
average = bugiso ‘ instantaneous = .,,E.:J | tangent = ywloao secant = gbls
Q 3gall alllae y9iSall o Gl yail; s
buugiall g ;Luill gl g ;ludll ablall hall wulaall ball Gt & Ll OIS 13|
ticull 8yl | =P| sicgleal =P Cliddpudiw =P Clua gty =P by bygall
a0l dismo dhs) huugiall g )jluill Bl g bl
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Calculating Acceleration
& bl Llus>

douuw Olghbsy ggilall gidas o3l

Let's apply the formula step by step.

i R
Acceleration formula | gLl (938 v, = final velocity (m/s) (Ofp) dslgill deyudl
S Vf — V; v, = initial velocity (m/s) (&5/p) &slam¥l de puul
At At = time interval (s) (&) duiojll 6yuall
G o
Example 1 | 1 Jlo Example 2 | 1 JUs
A runner changes from +4.0 m/s to -4.0 m/s A ball rolls up a driveway, slowing from 2.50 m/s
in 10.0 s. to 0.00 m/s in 5.00 s.
-4.0m/s | +4.0 m/s (po dicpw pai clic Solution | i 52.50 ms o lbli janio el J 2525 88 St fidodt
10.0s L8 5.005 3 0.00 m/s ]
-~ Av=y -y, ' Av=v -y
Av = (-4.0) - (+4.0) Av =(0.00) - (2.50)
Av=-=80m/s Av=-=250m/s
_ Av _Av
A =0
" The negative sign appears because as= % == = —40
the direction changed. ' 5.00
i olad¥l oY yeh dulul 8Lyl a = —0.80 m/s? a = —0.50 m/s?

" Q Acceleration with Constant Speed | duU dcpw go g Ludll

An object can accelerate even if speed stays constant,
because direction can change.

A i) dinih o) 5 bt (o el 550 e >
* JMJ = 9] = 8 _':j" S _ it Change in direction Speed is constant
S 29 ol Y &b de pul ool i &b dc puull
@ Difficult words | dage ilalS :
' initial velocity = ddlan¥l de yull ! final velocity = dslgil de yuull [ change in direction = ol>o¥l 23 | constant speed = 4Ll dcjuw |

Q sagall adlllaus J,:s.ul_g.o @bl padii S

Change in speed OR change in direction —p acceleration
oloui¥l jusi gl dcyuudl pusts — sl
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Big Summary Map | s SJI doMJI

sagall dlllauc ygiSull go Giludl pail iss

Let's summarize what we learned with Dr. Abdullah Elmahdy. psi{

GO | M5

-

A : - < = T
[ R~ Motion diagrams | &s,xl Cllaaie

- e —— -
. ws=p Acceleration vectors | gluill Olgxio \‘

Rest Constant Speedingup  Slowing down
095w 5_".:;5! ”ﬂi de yaull 3oy de paull Jais Acceleration is the change in velocity.
ﬁ ﬁ ﬁ ﬁ AL pudl a5t gt £ bl
® s & & @ e & & @ ® e 00 m l l ' '
One position Equal spacing Spacing Spacing - & - . Initial velocity Acceleration Final velocity |
only. gluio (s increases. decreases. Acceleratlon dglall de | &bl dulgill de pull
Jpidd axlg poge 2eolgall o laj acball i astall E)I "”

| |||| Velocity-time graphs | gejli-ds sl poasy O_B" Direction rules | ol>u¥l aclgd

¢ If acceleration is in the same direction
% fi‘-'ﬂ The slope of a velocity-time sl smmd) as velocity, the speed increases.
=3 graph equals acceleration. gyl 31355 18yl 0101 s 3 gl IS 13)
g3 ojll=ac puul
© 3: o4} L,,,;;J ’a:i Jeo If acceleration is in the opposite direction
; il " © P9 # h of velocity, the speed decreases.
Time (5) | o)) Ayl Ji5 el ol e 9 gkl oIS 1)
g"' - - - N ~ " _.._ . 3 \
m Comparison | di)lie _ Q Memory Tricks | Jada=ll dage wljle
Uniform motion | dalaiiall 4S,=Jl | Nonuniform motion | dakiiiall a5l e b Equal spacing — constant velocity.
Velocity Constant velocity. Velocity changes. A3l depw — glwio acls
acpundl ALl depun e dc puull
Acceleration Zero (no acceleration). Nonzero acceleration. Slope on v-t graph — acceleration.
Elusll (Eslud 3292 Y] yivo 1Sy paf £ )lud Sl = v—t oy Juo
Motion diagram  Equal spacing between pesitions. Unequal spacing.
aSy=ll blaze @olgall gu gludio acls gl it acls n Direction changes?
v-t graph Horizontal straight line (slope = 0).  Sloped line (slope # 0). There is acceleration.
) ooll-dell sy  (Hhuo = Juall) padiiue B3I > Lo # Juall) Jils bas ) )l 3291 o3| Toladdl s Jo
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@ Question | <& Jlgww Can you give one real-life example of acceleration?
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o What is acceleration?

speeding up o slowing down o constant velocity o moving backward
e yuall 3l335 degull g5 by e yus Glall | 8l

» ‘
On a velocity-time graph, the slope represents... dioy Juall (ol -de jull o)y 9
distance o acceleration o mass force
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Check Your Understanding
Medium Level Jouwgio (§gimo - clags ).u.>| .
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Choose the correct answer.

Distance traveled Rate of change of velocity Speed only Position only
dcghiall ddlusall depuadl 185 Jaso hié de yuull his gogall

S — — — -

bl iy dSyall b 9 sgluioll ackill

o Equal spacing in a motion diagram usually means...

If velocity and acceleration point in the same direction, e I Ol8 odunis & slanilly de uadl ol 1S 13] |

the object usually...
slows down o speeds up G stops 1559 has zero velocity
dic pu JiJ dic puw 313j3 )99 Ladgw 120 dicjw »gSi

b

A horizontal line on a velocity-time graph means... gk Qo jll-de puull pay 8 .E,i.ﬁiil ball
changing direction

0 o o

o When avelocity-ttme graph crosses the x-axis, it means...... iz ligd u.g_q}ll 920l ol -de pudl puw)y glady L.n.;..:.

zero time
U0 Lo

increasing velocity
de yull 3l 55

constant velocity
dil de

0

S = — -_ -

time stops acceleration is

I es’ (s1ete® | 1§65 oo aspiuTe s iAp

E,.ﬂ.:.‘l-LSl Sagall e

mass changes
-I_S" 4 F——

A

direction changes
oLVl sy

ool casqns

Q) seall dlisue ygisull a.a@._vhu.llua.'\li.uﬂ.ﬂ.'i

Acceleration is the rate of
change of velocity.

eyl jugi Jazo ga g jlwill

Juolgillg janll
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Equal spacing means
constant velocity.

AU de jw iwy sgluiall ackill
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always zero
o Wl g el

The slope of a velocity-time graph
represents acceleration.
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Physics G9

Challenge Questions -
Higher Level | Ll obaxs
5 5S6 L o dvnall Gl 25|

| Choose the best answer, then explain your thinking

o &fp 2.50 g0 8)S &S5 | o

o &ilp 10 S0 Sikune e 0 Eopeld

G d s Gfp 22 I
Shuwgiall gLl Lo
A car changes velocity from

10m/sto22 m/sin4s.
Its average acceleration is...

O i gl

Negative acceleration
always means...

the object is slowing down

the acceleration vector
points in the negative direction

the velocity is zero

the motion is impossible

(_/ Jeolgillg jaxll

wl yuilg Juolgi | WhatsApp QR ‘

& 5.00 Ju5 &/p 0.00 I
Shugioll & buill Lo
A ball moves from 2.50 m/s

to 0.00 m/s in 5.00 s.
The average acceleration is...

) -0.50m/s
+2.50 m/s?
©) -250m/¢
O atiwdnie

03 Eolaniy 53913 sluso
An object moving at constant

speed in a circular path.is
accelerating because...

o mass changes
o direction changes
time changes

\

Q) agall dllase 598l go Giludl paili s

-
£kl dahiiall 45yl dalaiiall jus aSyall duplall asyali ‘u,l &oladl
u"”ﬁ‘fjf;;m Al de yw a8 Ag Al deyuw go i
Acceleration Uniform motion Nonuniform motion Contripetal acceleration
Rate of change of Constant velocity Velocity changes. Oceurs even with
velocity with time. , constant speed.

i

A curved line on a velocity-time
graph means...

zero acceleration
constant acceleration
changing acceleration

no motion

Gilp=7.5 ey Uy @i O/p+7.5
Tdauswo 6)le gi

A runner moves east at +7.5 m/s,
then west at =7.5 m/s.
Which statement is correct?

o velocity did not change

acceleration is zero

direction changed, so
acceleration occurred

mass increased
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| Physics G9 | — o281 (sugal
5 Unit 3: Accelerated Motion - Section 1: Acceleration
?_JLw.‘.TJI ! 1mu..i.ll — de jluiall ES):::JI :dJ Ul du> gl
1| = :
? o Acceleration / gl
‘ :agdi lna Jlas s
] Acceler_atmrf is the rate of change oI55 of e sadlins 22513 @
4, of velocity with time. & T T e
} Lol b Ol w109
Gl deailly dgaiall de yuudl Hiad Jass 1§ sl E
g wllall Sillasde f Teacher Notes:
I':
: 9 Cases of Acceleration / pwaJl g jlui SV
|
; Speed increases Speed decreases Direction changes
|' de pudl 21333 de ) Ji5 as ) olal it
-' M | . i f,"_}
f-F-f FoF+f | A4
= ”_,.-""' \&
s The velocity increases with time. The velocity decreases with time. The direction of motion changes.
T el ge Agaiall dc puadl 21335 a3l ge dgaiall dc pudl JiS A4S y2l ol i
' e When is acceleration zero? / ¥ ae g Ll (5% e
At rest / Sl A @ Moving with constant velocity in a straight line
q E& V=0 — padiuns Jad (-5 AU de yuny I iy
'i a=0 - a=o
1
o Example Table / disi Jsua
" Initial velocity v, (m/s) Acceleration a (m_r' s?) | Final \_refucity aftert=1.0s | Final velocity aftert=2.0s ' Final velocity aftert=3.0s |
Aoyl dc i &Ll 1.0 s s dlgall dc ) 2.0 as 3.0 s asy
7 10 m/s | 0 m/s? 10 m/s 10 m/s 10 m/s
5 15 m/s | +3 m/s? 18 m/s 21 m/s 24 m/s
i 16 m/s |_ -4 m/s? 12 m/s 8 m/s 4 m/s
-10 m/s | +2 m/s? -8 m/s -6 m/s -4 m/s
-10 m/s | -2 m/s? 12 m/s -14 m/s -16 m/s J
: e $igall dlliue ygSul pa @kl pasli Jlad o Tryit/ w3 7
] ] pl....ﬁ.ﬂ o If a car changes direction at constant speed,
g Agiall deyuldl 55 Jdma is it accelerating?
¢ ool Ay e yudl LS ga Lgalosl 8yl 2 13]
: — 96 slus gy Jgd
. dc yudl 31333 de pudl Ji5 oladl jais | o
] (Cosepples) || (A aJ'-w ) as i R,
1 What is the acceleration of an object moving at
ol (8 Lr"" goludl (985 constant speed in a straight line?
T T8 A oy S puiius b 8 ALl de s oy s> £yl Lo
v=0, a=0 Hmn_h: ¢
a x n ..................
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Velocity, Motion Direction & the Sign Gi"AcCeieration
& il 85Lis)g &S 2l olaly e puudl

o Velocity, Acceleration and Motion / 4aS,aJlg g )luilly dc pull

—y

‘l*l

| Velocity sign, v Acceleration sign, a : : B :
| a‘._':j" Eitll & Ll Engln Motion description / 4S ,=J| Liwog
- 4= | o | Speeds up in the positive direction / w>gall ol2a¥l 3 ¢ )l
— | — | Speeds up in the negative direction / wJlul olag¥l 3 & 5luis
-4 -_— Slows down in the positive direction / wazgall olas¥l 5 Ul
-_— A4 Slows down in the negative direction / wuludlolsyl 8 (I
s 0 Constant speed in the positive direction / w=gall olad¥l 3 4l dc pw
- 0 Constant speed in the negative direction / JLul olaa¥l 8 &b e
. 0 | 0 Object at rest / (Slw pus
9 Motion Diagrams / s =l Glkalhse
Speed increasing while moving right Speed decreasing while moving right
wa>gall ali¥l 8 S 2l LSl dc puall 5ls 35 v=+ wgall ols¥l 8 Sl clisl dc el Ja5 v= +
—_— — - L - a=++ — - = - a= -
e @ [ ] ® o @ @ ] [ ] ] [ ]
Speed increasing while moving left Speed decreasing while moving left
bl ooVl b &Sl elis] de yunll 31335 e bl oVl B &Syl elisl de ol Jis T |
e - - - a==-— - - - - -+ a=+
e e ° ® (] ® ee o ° @ ]

o Another way to find the sign of acceleration / s 3| daslay g jLuill 8] a5

| e If v becomes smaller (moving right):

o —_ Vi v i i
The acceleration points in the direction L N P L
3 ) > gall olidl 8 _.Mi Vi Camaol 5]
of the change in velocity (Av). *T Lo 0% £kl ol
| .(ﬂ.‘h‘} ac pull 8 yusill olxdl 9 & sludl judsy Nic intil direction of Ay e |f the velocity is constant (v = v;):
Av ol 8 ¢ Ll A=0. 220 olb @b deudl S 13]
} o Position ~ Time Graph / cye 3l = ghoall jizxia o Velocity - Time Graph / ool - dgaiall de yull isio |
A PO A The slope of a velocity-time
' T.::ﬂ;': :3;2 fﬁ:iﬂ:ﬁgﬂe gmphmals Jt{:-j- acc;Teratinn,
; e . Velocity, sajll = de il Sisie oo
|| Posiion, x(m) oal-dgall i ke oo Y " sl
e (m) gdgall Agxiall dc ] Solus -[rn /s) Slope = acceleration _
| gLl = Lall .
| > = i ] ®»  The area under the curve equals ;
__ Time, t (s) _Sltfpie- v?t?mtyl Time, t (s) displacement or distance. |
() el PRS0 qud = ol (s) ool ALl gl @591 = ionall Jid dslal
o Q Sagall dillae y9iS I go Baludl yasili Jiss o Teacher Notes / alaall ol Mo

‘ @ Ifvelocity and acceleration have the same sign
=> the object speeds up.
bty mandl =2 dgiliiis £ )ludlly e | §)La] ulS 13

If they have opposite signs = the object slows down. g Tryit/ u)=> y

lbls awsdl = puusleie Gblayl <uls |
: ot i :;‘ RSl RS WEI ol If an object is moving to the right and slowing down,
If acceleration is zero = the velocity is constant or the object is what are the signs of v and a?
is at rest. Ta g v Ljkd| lad Jlblig puaddl J] 8,20 s S T3] |
Sl sl gl 246 eyl =5 oo gLl S 13] T s . e
The slope of x-t graph gives velocity, and the slope of v=t graph !
gives acceleration. e

Bl sy (il - B pudl omia Jueg Aol sy el - glgell gada e

If the acceleration is zero, what does the nmﬁmj look like?
faS mll gis wiuS Jde gLl G5 13
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! ‘ Reading Position-Time and Velocity-1 "."'- ' e 15 (Part 1)

£y (1) e dl—de suudlg (3 3l Lﬁ_g.n.“ lisdiae nr-'a_,&

1 Velocity-Time Graph (v-t) Position-Time Graph (x-t)

i | G ll-ae yull ixie Oall-glgall ixia
i Object at rest

" Sl Pt 'd"_ (m/s) X (m) t

The object is not moving. = )“"'1 II hgall
Its velocity is zero. {*‘”‘1} '5'}1 (m)

g | N 0 - t(s) I——- t(s)
| A (5) o3 (5) 530
: : Constant velocity
b in the positive direction v(mss) 4 X (m)

i AU A e & jads paenn e puudl adgal

1 wa gall olas¥l 3 dganiall (m)

: The object moves with a constant (m/s) 0 > t(s) > t(s)
positive velocity. A ||
| Tgl5 Ae yuny oy sl (8) G5 (s) oo
] > gall ol ¥l "I
Constant velocity
| in the negative direction v (m/s) X (m)
| N T P ghsal
1 alluall olas¥ 3 ‘4;:;' 0 > t(s) (m)
The object moves with a constant { (s) crapll t (s)
; negative velocity. (s) gaill
> ALl A sy iy ‘a...u:n.“
~ Ll olas¥l
<

.4 Accelerating
| | in the positive direction ¥ (m/s) X (m)
- i gall slas¥ 8 £l pus :‘“‘4’:“1'I gisall
| The object's velocity increases (m/s) (m)
: with time in the positive direction. 0 > t(s) t (s)
? dgaiall aunl dcpu M3 L besi
| i gall nI‘L:‘:d‘EI u-":’}" ; (s) ol (5) o3l
: | Slowing down

3 in the positive direction v {"jjl X (m)

s gall olad¥l A WL s szl adgall
2 | Hhe ub.’d : “’I: £ o dganiall (m)
N he object moves in the positive (m/s)

; direction but its velocity decreases. 0 t(s) t (s)

‘ o gall ol (8 oy sl (s) ool [5} el

4 o Sagal) alllage giCal ps Bilall adli e
How the graph shape tells the story of motion? .
S sl 850 (35 gioviall US4 Uy S Q
* The slope of an x-t graph gives the velocity. é
| Agaiall dc pull oay (a3ll-gigall inia Jus
i1 * A hnuznntal line on an xwt graph means the t}hjECl' is at rest.
gl e A straight line ona v—t graph means constant acceleration
| (if the line is not horizontal).

(Laasl bl oS5 wd 151) Bals eyl ims e jll-de sudl iaie 8 pufiis bas
e The area under a v-t graph gives the change in position.
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o Teacher Notes / |..la..n oSl

Use the space below to draw or annotate an example graph.
Wiliiziall a5l pusgi gl pasy obisl doluall gl

. E ns / dage Oiladbhias slope position velocity time
. Jaall & gall dgadiall dc pul eyl
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