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Physics G9 =

Lesson 4: How Fast?
Sacyull san o :4 )yl
Velocity and Speed Basics / dgaiall dcpullg dc pull Oluswluol

@ Focus Question / ja$dl Jlgaw
How do you describe how fast something is moving?

Tlo puus> dS)> deyw Sio Lual LS

o Key Definitions / duwlwil oilay =il

m Speed / acpull 9 Velocity / agaiall dcyull | ,_. Position-time graph
The distance traveled per The displacement per unit opll-gagall ixia
unit time. time in a specific direction. A graph that shows how

acghioll adlwall Lo 00jll 6359 ,3 WYl L& position changes with time.
ooyl & : LIEY ! RVECY] ; T
gojll 6129 B et S qudg il ey 98
speed = distance / time velocity = displacement / time o)l go gdgall yab
ool + adluall = ac yull gojll + asljyl = agaiall deyull

9 Visualizing Speed with a Graph / il el ac sl Juias e Slope and Velocity / ac yullg Juall

8 Red jogger Slope = change in position -~ change in time
ok Ccokomas oojll G yaill + glgall ;6 il = Juall
E 3 61
= | _ Ax
824 Blue jogger sEs At
g & Gai¥l elasll
o 2] ‘
0 -
L pw 1 2 3 On a position-time graph, slope
Time (s) gojl (s) o represents velocity.
: cojll-gigall ixia
A steeper slope means faster motion. e =¥
x 'E)'""'i asy> i Hsm Jaall agaiall dcyull Juall Jiny

o Your Turn / (31 ¢lidg $agall alllae joiSl ga Gilusll yadl a3

o Speed / acyull
Distance traveled per unit time.
00jll 8359 ;6 Acgladall ddluwell
o Velocity / agaiall de gl
Displacement per unit time in a specific direction.
ol nand go Gojll 5359 8 Akl

y My notes / jllasile

o Slope / Juall
On a position-time graph, slope represents velocity.
Agaiall azyull Lall Sy csoill-gigall (siaio /9

atsApp QR / ol puilgl QR — 1 — @ https://elmahdyacademy.com

g e tnses o odl | puladl s | apols] gagall el ailige sy




Physics G9 | — o231 sagall

Average Velocity & Average Speed
dbangiall dcpully d.b.n.ug.:.o.ll wl d.CJ.uJJI

€ ey Definitions / duuluil olas sl

Average velocity / dbuugiall dgxiall de juull Average speed / dhuugiall dc jull
9 { /)

The change in position divided by the time The distance traveled divided by the time

interval during which the change occurred. taken to travel that distance.
auiojll 8,18l Sle loguio gdgall (§ paill o 0ol Lo doguiiio dcghidall d9luwall 2
Sasll s S Al Adluall el ghad adygiwl il

9 Important Equations / dagall G¥slzall

Average velocity / dbuwgioll dgaiall dc sl Average speed / dbuwgiall ac pull
- Ax x-x distance
Vv = — average speed = ———
At tf = tf time

° For uniform motion, average speed is the absolute value of the slope. . Juall dalloll dasill » aluwgiall dc judl (955 daliiiall aSyal 8

e Interpreting Slope on a Position-Time Graph / (ojll-gdgall ixio 9 Jaoll juudi

Upward slope ole¥ Juo Downward slope Jawd Juo Horizontal line sl s
(positive slope) (w90 Juo) (negative slope) (s Jso) (zero slope) (o ggluss Jus)
i E :
Time (s) 0 Time (s) 0 Time (s)
Positivevelocity  au>9 dgais dcpuw Negative velocity  auluw dgais dcyw Zerovelocity (3w golus dgaio dcw
(x>0) (x>0) (x<0) (x<0) (x=0) (x=0)
o Worked Example / Jgl>we Jle o Your notes / > e

An object moves from20 matt=0stoOmatt=4s. Position v. Time s

t=4s2ic0np J| t=0)s1ic 20m I 3o pws ¢yaiy 20 4 ﬁ
Find /:a>gl The average velocity. / dbwgialldgaialldcpull E "

s

Solution / JaJl g 5

paR 020 _manre e A

t] e !,- 4 i 0 =10 1 Tlrlle{s)
Average velocity = —5.0 m/s. ~5.0 m/s = dlawgiall dgaiall dc puull
The object is moving in the negative direction. acdluall ol $ panall Wi
o Sagall dlllace 29350l 2o Gl yaili =i
Slope / Jall Average velocity / dhuwgiall dgaiall dc pal Average speed / dhwgiall &zl
I,/ Slope = change in position + change in time % Ax + At (can be positive or negative). L4 Total distance + total time (always positive).
E & sl + gdgall \§ il = Juall (4w of 3350 1955 38) A ol Las>go (3l) S o3l + &l d6lusal
wSAPP QR / ol oilg QR — | 2 ﬁl @ https://elmahdyacademy.com
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Physics G9 = a1 sagall

Instantaneous Velocity & Motion Diagrams ; ;
as 2l Glhhsoeg ddasll de pudl S
Understanding motion at a specific instant / 830w dlan aic a5yl pgd .';

o Instantaneous Velocity / dudaxll de pwll

The speed and direction of an object at a specific instant.
83120 dlaal aic Lo pus ol2ilg depull o

m Instantaneous velocity / ddaxlll dc jaull
“

Average velocity describes motion over a time interval, but instantaneous velocity
‘—) describes motion at one moment.

Basly dan) sie Syl caaid dubandll depll Lol (duio) 8318 JUS 452l il Anuugiall dgaiall syl

o Motion Diagrams / aS;all Glahae

Object moving to the right / jsadl JI Jyis e Object moving to the left / jludl JI =i puss>
el — S— -- “ -—
L] L L] & @ @ & L] o ® &
The dots show the position at equal time intervals. The dots show the position at equal time intervals.
The arrows represent the velocity vectors. The arrows represent the velocity vectors.
Aygluio dyicj Juolgs aic gdgall auogi blaill Aygluuio duioj Juolgd Lic gigall pagi bladl
e pull Slgais Jiss aguwlllg g sl Slgaio Jios pgullly
The direction of the arrow shows Longer arrows mean greater speed. Velocity vectors have the same
the direction of motion. il l direction as displacement.

351 dcpuu = Jalaill mﬂ'

A5l olxil udgs pgad] oLl Ao ljl olol yudi L deyudl Olgxio

e Visual Examples / duubgi dlisl

Car A: longer vector - faster Car B: shorter vector - slower Equal vectors = constant speed
gyl « Jobl dxis il 8)luull Ungl  podi axio 1 8)luall b dcjuw « digluis Lilgais
A longer arrow means a greater speed. A shorter arrow means a smaller speed. Equal-length arrows mean constant speed.
2581 depn iy Joblll axiall J8l deps Giny podl axiall &ols ey i Jobll o8 dugluio Cilgaio

o Important Ideas / doge )lS8i

o Average speed is based on distance and time. o Velocity includes direction. o instantaneous velocity tells us

wailla @luall = coll & | : - what happens at one instant,
w2illg e 2eis) dbuwgioll dc ol Jaudi dgziall de pudll it asoy Lo ubgd dyhalll degudl

Baslg akasl

o Your Turn / o¥l clidg

j My notes / ilasilo

$agall dllauc )giSull go Gilwll yadis llai

Instantaneous velocity /
aanlll ac yull

o Direction / olasl

o Vectors / Clgaiall

itsApp QR / i Luslgll QR 3| —— @ https://elmahdyacademy.com
Juily Juolgi unye dgoglss o 593l | pulsall s | gl gagall Sagall dllluc jois




Physics G9 s

Equation of Motion
as =)l dsleo

Position, average velocity, and initial position / ilai¥l gdgally dlwgiall dgdaiall de yully @dgall

o Concept Bridge / punlaall by yll Math Form Physics Form
Sludlyll b dasall sljadll oS dnsall

The equation of a straight line For motion, we use the corresponding .
in math is: form with position and time: y X (g9gall)
m V (dbuwgiall dgaiall dc pull)
y=mx+b = x=Vt+ux g t (el
b X; (il g8gall)

e Important Formula / dagall dJsleall

Position equals average velocity multiplied
—_ t + by time plus the initial position.
e x b v x, dhuwgioll dgaiell de juull Ggluy g9gall
.L_,Sl.ﬁ._lﬂl 89gall Alij o)l Us dug pro
o Worked Example 1: Froma Graph /| Sl puy oo 01 Jolao JUio Worked Example 2: Using the Equation
. dlsleall plaziwl 12 Jolaws Jlo

A motorcyclist travels east at an average velocity
of 12 m/s. After passing point B, he continues for

The graph shows the position of a skateboarder
moving at a constant speed. What is her average

¢ . &
velocity? What is her average speed? 3.0 s and arrives at point C. What is the position
: int C?
Solution / J=JI of point C
1 Position vs. Time Clioos two polits /
12 o il
- (0s,0m)and (7s, 12 m)
E, 9 ' Find the average velocity /
g aduugiall dgaiiall de pudl s : > x=?
8 17 SLAx _12m-0m
m i T e -
S 5 iszt 75-0s Solution / J=all
V= = ~ 1.7 m/s o Write the equation / dlslaall sl
0 > : et Y x=Vt+Xx
0 123 456 7 in the positive direction. o S R
Time (s) Find the average speed / x =(12m/s)(3.0s) + 46m
oiogiol B ik s X = 82 meast
Average speed = 1.7 m/s. o Check / 3ai

* Units are meters.
= The position is east, which matches the positive direction,

6 Teacher Notes / alaall Gl —
S el allluc 5giSall go Giludl yadli s

=} lsu‘ equation of motion
’_ _ N __/ o as yall dslao
: A o initial position
~ \5 Siladl gdgall

o substitute the values
padll poos

itsApp QR / uil yuilgll QR | 4 -| @ https://elmahdyacademy.com
waiilg Juolgi Sgall alllage 59355

¢ duodlal duaio 538 | pulaill ey | oa3tST G3gall




Big Picture Summary
owy 3l (5uS)l AoVl

How Fast? / Sdc,ull g0 Lo

Physics G9

o Speed vs Velocity / dg=iall de jullg dc yuull

9 Average vs Instantaneous / ddaalllg dlbauwgiall

Aspect Speed Velocity Aspect Average Instantaneous
il e puull dgaiall depull il dbnuwgiall ddaalll
Distance traveled Displacement per unit Overall change in The speed or velocity
Meaning per unit time. time in a specific direction. : position or total ifici
B el 3 o Describes : : at a specific instant
izl dcghiaoll &8luwll oo3ll 8a>g 8 Ayl what? distance during in time.
oopll 8asg 9 ol a2 go o I.' atime interval. _ £
Needs J5 aus)l adlusall of 83320 duioj dlaal 5
direction? e ¥is: o 5,7
Slalxl 2l Jo ' i . e R
Time interval A time interval A single instant
distance ... _ displacement or instant? (at). of time,
Formula speed = velocity = —E=0 0 ek ) B A
oelal i time 2 time i) ol 4y 8 {81) duisy 839 e
To find the overall To describe how fast
1 Where used? or veloci an object is moving
Unit d:l:"; o u":j 2 § aaitad il bespt:v?;n Ao Umrtgs at a particular moment.
dasgll MU/ 00 MU/f 3o f o acyull gl ac pull uy Inm.?J_I 3‘:_;«.: S0 uLagI
Oeio) ki) (py dgaial Ao A
o s3gall dlllsuc ygiSall go Gilull yadls Jiss
Speed Average velocity
m ac pall dbuugiall dc pull

Distance per unit time,

Change in position + time interval.

ooill 8359 9 @8lusall

Velocity

dgaiall de yaull

Displacement per unit time

in a specific direction.

il 120 8o (03l 819 (I Y

'_,» How Fast? \« |—j

i) 819 + glgall 9 yusill
Average speed
(a8 luwall) dlbuwgiall de jull

Total distance + time interval.
duinj 8)i9 + dus)l dsluwall

B
Slope on position-time graph _/ \ ey EEquati?n of motion
| S oolmgsall vinia dia [ asatisie
Slope represents velocity. X =vt+ xi

dgaioll dcsull Loy Jaoll

o Memory tips / ,sial olud e Reflection / Scaalsi lile

~

f My notes / illasile

_‘é Slope tells the story of velocity.
L

dgaiall dcyudl 408 W Sy Juol!

Velocity needs direction.
lolzil pling dgaiall depuull
Use the absolute value for speed.

E al) dallaal doull pasiul

WtsApp QR / Ll yuilgll QR
wuily Juolgs

5 |
e dnoalel drio 598l | paladll elys | asslsl sagall

@ https://elmahdyacademy.com
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Physics G9

Practice Questions - Leve[ 1
buuginll (ggimall - duy)yai dluwl

Choose the best answer / Jas3l oyl sl

Which quantity includes direction?
Solidl el dsaS sl

o Speed m o Velocity _)

ac yull dgioll dcyaull
Time Distance
O gl ® ddLusall y

Which graph shows zero velocity?
$T)ao olus dgio deyw puog) puw) gl

A
C

D

On a position-time graph, what does the
slope represent?

S Juall Jiay I3ko «pajll-g8gall inio

Distance g ¥
a9 Luall

Time
ool

Average velocity is calculated by:

:dloawlgs dbuwgioll dgaiall de pudl cuwsd

Posatwn Position o distance + time e displacement - time
(m) (m) | -
ol + ddluwall ool = dsljyl
Time (s) Time (s) ® °
A line with positive slope A line with negative slope “° v 3
aiclo bs bhils bas
o Position 0 Position G position x time displacement x time
m [ (m g0l X gdgall gl X dsljyl
Time (s) Time (s)
A horizontal line A curved line x x
gojll-gigall Linio 8 sl ha inio b

In uniform motion, average speed is:
1$9luwd dbhuwgioll deyull daliiiall dSyall 8

o the absolute value 0 the negative
of slope slope only
dlhall dnsdll / | bhid ludl Juall

Jaall

LCJ

zero always 0
Lils lyauo gl

the y-intercept
gohiall cjall 4— 0

f My notes / ,illasMo

itsApp QR / o uilgll QR
pailg Juolgs

6

(A

C

(6]

dyye dsoulss daio bl | palaill dlys | alSl sagall

In the equation x = ¥t + x;, what does x;
represent?

T x; Jiai Iblo x = Vit + x; dsleall 8

final position

initial position |
leill 28gall P i}l ggall
time interval distance
duiojll 6iall @ agluall

@ https://elmahdyacademy.com
sigall dllse )9is>
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Practice Questions - Level 2
oAeVl sgiumall - duyyai dliawl

Think carefully / 134> S8

An object moves from 4 m to 16 min 3.0 s in the positive direction.
What is its average velocity?

ngall olil (S 3.05 JU5 16 M LIl 4 M (0 Aws Yyl < ®

Salawgiall dgaviall dic s lo i 1
o 2m/s o 4m/s o 6 m/s o 12m/s

e A position-time graph slopes downward as time increases.
What does this show?

els Jau I3lad (ol 8L o Jawl ] Wle oo i-gdgall Lisio oS 13|

Position (m)
(m) adsall

o motion in the positive direction o motion in the negative direction
cogall oliyl 8 dS)ys Al oyl 3 &Sy X
: Time (s) po3ll
o zero speed o changing mass
)0 ($gluwd dc jun dlis)l a2
o Two objects are shown on a position-time graph. One line has slope 1 m/s 4 ImA
and the other has slope 3 m/s. Which object moves faster? 2
3m/s il bl Jsog 1 /s Jo¥l asll Jus oS 13] .r03ll-gdgall sinie (8 Olowe yek € 3,
L Spwllegls =D 1m/s
2 E
o the object with slope 1 m/s o the object with slope 3 m/s el
. I . :
1m/s Jaall 93 paus 3 m/s Juall 93 paunll Time () ooyl
both have the same speed o cannot be determined
Lguusdi dc pul| Lag! Laails el s oSas ¥

o A motorcyclist has average velocity 12 m/s east, initial position 10 m east, and time 2.0 s.
What is the final position?

East
- = £ @ﬂl
Silgill gdgall L. 2.0 s (309 18,:d 10 M Slail @8geg 8y 12 M/s dgaie dc yuw boungio 21y —_—
14 m east o 22 m east 24 m east 34 m east
9,14 m Byb22 m Byl 24 m 18534 m
o Which statement best describes instantaneous velocity?
Suad] JSitn abaalll dc puall i 85l ]
o itis the distance traveled in one hour o it is the speed and direction at one instant
dclw 9 dcghiall ddluwall 0 8aslg dla) ic olilg deyull o
o it is always zero o it ignores direction
Lails oo (sl ol @igi N
What was the trickiest idea today?
E| Jl ol 5,580l Lo
- HsApP QR / ul yullg R —n—n [ 7 | @ https://elmahdyacademy.com
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Physics G9 = a3l gagall

Section 4: Speed
de yull :4 pudll

Representing motion on a position-time graph ()il - g8gall Lixie Lle dSyal Juia.

f Average speed / dawgiall dc yull | Average velocity / dhwgiall dgaiall dc yull
Total distance + total time Displacement + total time
' ASI 0l + 2SI BBlanal ASI a3l + AL
— __total distance — _displacement
total time . total time
Position-time graph / (o3l - gdgall ixio Stages analysis / J>!all Julss
10} Stage |Timeintervals Ax | Velocity | Speed
8 1 loyall | duiajl 5l | adgdl § il | dgaiall depuall | eyl
6 1 (s) (m) (m/s) | (m/s)
F'E‘b- 4-- | |’ —_— — e ———
e 37 2 1 ’_] 0-2 +8 +4 4
£d , . '
SEL} I 2-3 -3 -3 3
Y . ) ] |
-6 1 1! 4-5 -11 -11 11
-8 - 3 : 1 1
0 3 2 3 4 5 & 7 B v 5-8 +6 +2 2
Time (s) / (s) ool
Results / 3l — o
¥ » .. ,&&ﬂ-&-‘ Llee
Total distance / 4JSJ| d3lusall Total displacement / &)l &13)I \F¢ :
8+3+11+6=28m Ax=0m gl e 195l g kil pail s
Average speed over 8 s Average velocity over 8 s . .
2 5 v H 2 Distance vs Displacement
g5 8 M5 Aaugiall de uall g’ 8 L5 daungiall dgatall de & aolgly busall T
. : Distance is the total path length, while
v — M - E = 3.5m/s vV — M - E =0m/s displacement is the change in position.
total time 8 total time 8 iill o ol laigy IS slusall Jobo o BLaall
nih pdgall 3
9 Practice Questions / duwj. dliul Average speed uses distance
Which stage has the What is the total Which quantity is based Alall ¢ 3o dbnsgael ds
highest speed? l:dfistanc; tr,a\reled or:l c:‘i:pla;rment a;'ld Average speed = total distance + total time,
€a 3 | uring 8 s? i les direction? sl a2 bel 2 ELET
s e g e ohial IS Gl Lo Bl e saiad duaS gl 3y RGN ¢ AH Alcncl ® Syl o
Al Slsi 8 ¥ Soladl peidTy
Bl A)17m A) Speed Average velocity uses displacement
g) :'\', B)22m B) Average speed & o531 painiud dawgiall dganiall & pull
) C)28m C) Velocity Average velocity = displacement + total time,
D)34m D) Average velocity and it includes direction (sign).
S o3l + ol = Anugiall dgacall e pull
g My notes / ila>3e (B,L5) olodl (pacaisy

3+ 1atsApp QR / il uslgll QR @ https://elmahdyacademy.com
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Physics G9 | — e

Speed, Velocity, and Instantaneous Speed -'::. )
dadasll dc puudlg dgariall dc pullg duwwlidl] dc puull "~'

How are they different? Slgiu §,dll Lo

Speed / duwliill dc yul Velocity / agaiall e puull Instantaneous speed |
ddanll dc !
¢ The total distance traveled per ¢ The displacement per . il
total time. total time. ¢ The speed at a specific moment
deghiall @S]l {L‘iLu.m.H  ASH Sa3ll e doguiin &1 in time.
S 5ol e dogudia AR B a0 ds) Aie de
total distance ) displacement
Speed =~ tal time Veloclty = — sotal tige
auJsll asluall a3l
dawblidll ac il = ———— da=iall de il = — R
ST a3 doialldepull = S0
Key ideas / dage ISl
o Speed is scalar (no direction). Velocity includes direction Instantaneous speed describes
(sign). the speed at one moment.
i s Oaal dgiall de pull dc pull Guas Al dc puull
Bl yaarss ¥ (8,Ld]) olos¥l Baslg duinj Al 9
Position—-time graph / (ojll - gdgall ixio How to calculate speed / .dc pull cuasi S
Runner A / Jo3l clasll
E_ v = 30-0 _ 1m/s
§ .5 30-0
9
£E Runner B / ilil clasll
' 4 ; V=—6'0“0 =2m/s
00 10 20 30 3.0-0
Time (s) / (s) ao)ll
9 Practice Questions / duu ;a5 dliwl ) gagall allae 935l go Goludl yasli Jlss
Which runner has the What is the speed of Which statement is true o Speed uses total distance.
greater speed? Runner B? about velocity? AdS)| adluall pasiuns duwldll dc yull
§ 81 e pos @l Glasll o § I elasll d poo Lo oo il O el g Acgladall
Sagiall dc .
i VaRdN g Velocity uses displacement
A) Runner A A) 0.5m/s A) Itis a scalar quantity. and includes direction.
B) Runner B B) 1m/s B) It does not include direction. Bl3¥l pasius dgaiall dc yull
C) Both have the same speed C) 2mfs C) It includes direction (sign). bl (aaiy
D) Cannot be determined D) 3m/s D) Itis always positive. Instantaneous speed is the speed
at one moment in time.
a My notes / illa> Mo o) iz eyl o2 Baalll eyl
. B3> lg duie)
itsApp QR / i Luilgll QR [I] @ https://elmahdyacademy.com

Sagall allauc /5938y

DdJdE puladll el | aaalS] gagall — pljiudl | Ugs ol | wrgdips Ae Uil
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Reading a Position-Time Graph
0ol - 23g.0ll i 8¢1)9

Negative slope example bl Juall Jle Jlis

Average speed / dbuwgiall de il ' Average velocity / dluwgiall dgxiall dc yull
Total distance + total time Displacement + total time
AL 3030l + G @B Lusal SASI 303l + d15¥
— _ total distance —~ _ displacement
total time . total time
Position-time graph / o3l - gigall ixio Description of the motion / ds)all cawg
30 1 e Theobjectstartsatx=20matt=0s.
(0, 20) ¢ It moves with a constant velocity toward
the origin (negative direction).
= e |t reaches the origin (x =0m) att = 4.0 s.
& e After that, it continues moving in the negative

2 direction (x < 0).

‘@

& =05 gopll aic x = 20 m gégall go puull oy @

(bl olai¥l ,8) Jodl dladi g2 Al de puw Uity @

1o 1=4.05 ool aic (x = 0 m) Jo¥l dhis JI Juoy ®

0 1 2 3 4 5 6 (% < 0) Al olaidl 8 &Syl LS yaiaw U3 225 @
Time (s) / (s) ool _ ¥ .

Questions and Solutions / Jglallg dliw¥l Q) palas belis pul mu,l.p |
When does the object o What is the average velocity? v sl
reach the origin? Salawgiall dgaiall de pull ylaia Lo 1 il 2630 ne bl sl . a3
Tl ki V= = -5m/s €D esative siope means negative veocit

t = 405 4-0 Al de pun Giey Callall Juall
3 A straight line with a negative slope
represents motion in the negative direction.

9 What is the average speed? o Write the equation of motion. iSyo oy bl Juall g3 pudzall sl
Sahuwgiall dc gl jlais Lo puall &8y> dlolee S| bl oli¥l 3

= - Constant velocity
5m/s x = =5t + 20 @ Lty
A straight line means the object moves
o When will the object reach o What is the position at t = 9 s? withaconstan vlocy,
- " o puaadl o iss pudizaall ol
i & Rami it =05 pejllsic puall 2390 Lo S = A ey
x = =100 m gdgall J| puszll Jiay 2o
= = Equation of motion
~100 = -5t + 20 x = =5(9) +20 O Lot
- - - For a straight line: X = vt + Xi
t=24s X 25m In this example: X = =5t + 20

X =Vt +Xipiiaall Juall

a My notes / gi'lhph x==5t+20 :Judllia i

itsApp QR / il uslgll QR @ https://elmahdyacademy.com
$3gall dllase /59385
B @ puad e | Lasstsl gsgall - plyaiast | gi el | ipise e lsasl
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f—
Reading a Position-Time Graph
a0jll-gdgall izio 8cl)d

Positive slope example / w>gall Juall Jhe JUo

Position-time graph / o)l - gigall ixie

L J

12.0 +

ok
o

<
o

m)

Position (m)
od

(

0.0

(7.0s,12.0 m)

0.0

Results / sl

1.0 20 30 40 50 60 70 80 9.0

_—

Time (s) / ;03!

Average velocity = slope Average speed
Juall = dbuwgiall dgaiall de juull dbusgioll de pull
= total distance
vV = g = ﬁ V = "total time
At 7.0 _ 120
7.0
=~ 1.7m/s ~ 1.7m/s
Positive slope vs Negative slope
bl Jually cazgall Juall
Positive slope ( + ) Negative slope ( - )
w>sall Jaall bl Juall

« Position increases with time.
+ Velocity is positive

» Position decreases with time.
» Velocity is negative

(in the positive direction). (in the negative direction).
o3l go gigall sl # o3l go gégall Ji; o
d>g0 dgiall doyull @ ddlw dgaiall dc pull o
(>gall alog¥ll gﬁ) (bl el L',s'l)

~ What does the graph show?

S ixiall 2abgs 13le
The object starts at the origin (0, 0) and
moves with a constant speed in the
positive direction. The straight line with
a positive slope means the position
increases as time increases.

de yun & yxing (0,0JJoHlahiioo‘mqll aw

Jsall 93 puiitusall bl Ci>gall olai¥l 6 &b
00301 53003 go 3l gisall o isy czgal

Equation of motion
paull 45 > dloles
X = Vt +Xx;
Since x, =0and v= 17 m/s

x=17t

(approximately)
(L ,485)

ssgal g 150l o ol o s

Positive slope means positive velocity.
du>g0 dgaiall de puall o imy >gall Juall

Constant slope means constant velocity.
b dgaviall de pull o imy Cultll Jaall

Equation of motion links position and time.
0o Mlg gdgall (o by 5 pusall &S > Aslsa

9 Practice Questions / duw )5 dliwl

What is the slope of the line in
the graph?
S ioniall b bl Juo dasd o
A) 0.7 m/s
B) 1.2 m/s
C)1.7m/s
D) 2.0 m/s

tes / gillas>io

tsApp QR / il Luilgll QR
wily Jolgs

What is the position of the object
att=50s?

ft=50s sic pucll gige Lo
A)50m
B)85m
C) 10.0 m
D) 12.0m

B d @ ascitis | oastsl gagal - ploidl| g el | g e i

What does the positive slope
indicate?

Srgall Juall judy l3ke
A) Negative velocity
B) Zero velocity
C) Positive velocity
D) Changing velocity

https:/ elmahdyacademy.com
$gall dllae /7,938
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More Motion Graph Practice
dS y=l Sluisio Gle dadls] lu)ai

-
Using position-time graphs to solve motion problems Syall Pilwo Ja) B0yl - gdgall Sluizio placiwl

o Motion on a position-time graph 0ol — gdgall izis e &Syl

Position-time graph / (el — gdgall e * The object starts at the origin (0, 0).
A (0, 0) Jo¥l & (o sl lasy
1 « It moves with a constant velocity
in the negative direction,
= bl oloxi¥l 8 gl e s o ynis
“E’ 3 . H 1 T ) Average velocity / Average speed /
S b dnuwgrall dgaviall dc yull dnwgiall ds pull
£ £ V=-1m/s V= 1 m/s
3 3
-2+ Equation of motion / 45 =J| dlsles
0 1 2 3 4 WS 2
Time (s) / (s) oe3ll > 3

0 Average velocity from two positions (12390 (0 dhugiall dgxiall dc yull
A body moves from 6.5 cm to 3.7 cm relative to
the origin in 2.3 s.

What is the average velocity of the body? V=

Average velocity / dbuwgiall dgaiall dc yull
Xg—Xj 3.7-65

-4 23
Jo¥l dhdi Sl dwdll 3.7 €M J] 6.5 CM (o g iy o e
S ) dhawgiall dgaaiall dc pull jlads bo . 2.3 s SN = —l.&cCys

Bicycle motion: position—time graph (el — g9gall izio :dzl)5 dS)>
A bicycle moves at a constant speed of 0.55 m/s for a distance of 19.8 m.

Motion diagram / as;=dl e
Draw a motion diagram and a position-time graph, and determine

the time of travel. t=0 " " . t=36s
.19.8 m asluwal 0.55 m/s o lade aiuli de yu dolys Uyais . »e »e P ——
Syl 305 3iag 303l — gigall iming &yl Linsirgi e ausfl X< 0 x=198 m
Position-time graph / (»jll - g9gall Jimis Values table / el Jga>
A — - e = :
- =] Time (8) o | 91 | 182 | 36 ‘
€515 e | | |
& 9 Position (m) ‘
o £ — - - -
g~ B
Time of travel / as;=dl ;s
0 - - - - - + + >
0 5 10 15 20 25 30 35 t=ﬂ=ﬁ=365
Time (s) /(s) ool \'} 0.55
9 Practice Questions / duuw a5 dliwl Gl paxli Sl
o What is the average velocity e A body moves at a constant A position-time graph has L sagall alllose Jﬁs‘m &
of an object that maves from speed of 0.80 m/s for 24 5. astraight line with a negative -
40mto-20min6.0s? What distance does it travel? slope. What does this mean? Slope gives velocity.
alnuugiall dgaiall dzpdl Jado Ls Ll adio ARl ey pans Wy Uas (yojll — adgall imie OIS 131 Agdiall de yull imiall
~20m 4.0 m gs oy puand . .245 Ju> 0.80 m/s n-u;,,@am....:ut;,‘du‘:azm g i
6.0 s Jis Slgakis Sl dlual Lo The sign of the slope shows direction.
ol (a5 Juall 8L
a My notes / Jjllas o o A straight line means uniform motion.
daliiio dSpun.mfn.n.mmJ 1 sl
{anb dcpu)
tsApp QR / Ll ywilgll QR @ @ https://elmahdyacademy.com
wily Juolgd

$agall dllase /5183
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Physics G9

Equation of Motion
at Constant Velocity
il de yuus dS | doleo

Describing the position of an object moving with constant velocity

Al de ey )iy puu> 2990 L9

Key formulas / duwlwdl ;uilgdll

Symbols / j; i

- 2 - N — 3o i £ £ 045
dbuwgiall de yuull At - D\
X "fal, ﬁ.as_:trﬂln m (m)
Average velocity Xi = X | el gooa |
(in terms of positions and times) V = f J e\ PP veicty m/s (&p)
(aiojlg @lgall UYa) Arwgiall eyl te = t; ] BBl
t | Time 1)
Equation of motion N a3l )
(at constant velocity) X=vVvt + x i X: Initial position
(@l de ] aic) 45yl dolso il gdgal m (m)
Concept bridge / l__,a.g.ml.&n]l bol i Sign convention / Oly)La¥l Mool
= = N L L ey = Wik oo = Motion to the right
Initial position | Motion during time Final position 3 Positive direction s considered positive.
X; | vt - X wgall ol sedll J] &S,
Slawdl gdgall o0) U5 @Syl el gdgall Aurgo s
Xi ) vt | - X 3} ] Motion to the left
- ‘ Negative direction s considered negative.
= ) bl oLyl Sl JI &Sl
X=vt+ X e

Reading positions on a line / auiiiwe b3 le g8lgall 3513

The position of each point is read from the scale.

) gagall dillas y9iSAl go Gl vail s |

T A
R TR T e Final position Average velocity
—@ 1 L 4 @—>  Ifthe object starts at point B, then x; = Xg. X -1 v
Xp Xa  X;@B)  Xg(atQ) X; = Xg 018 B kil go puunll 1313 N

If it ends at point C, then x; = Xc.
Xg = Xc 0lé C dbaill e g2l 3]

a My notes / ila>)o

9 Practice Questions / du)as dliwl

Which equation relates the position e In the equation x =vt + X;, An object moves with constant

of an object moving with constant which quantity represents velocity. If v is positive, what does

velocity to time and initial position? the initial position? this """-"HEEI‘L oo —

:@Ilffs;rq‘dﬁﬁfgfbﬁmm._gi fff’t"'_xr-'if*l'ﬂf“gg] ?ﬁfﬂ;ﬂmﬁ‘ AU Az pu v iy

i E"" SR iplad ¥l ghgall Jial a5 A) The object is speeding up.

A v= == A) x B o B
At B) The object is moving in the positive direction.

T el B) v «uzsall ool o9 Wyoxis pwsal
tf - t; C) t C) The object is at the initial position.

C) x=vt+x Szl gdgall xie pusdl

N) x=x —vt D) x; D) The object is moving in the negative direction.
]

2 WhatsApp QR// QR _uillgll QR

; Ol yuilg Juolgs

(2]

B @) atedlcls | Lol agall— ploul | dg ol | wgde yle Lnt

acdlil] ol I".,.9 yonis pasd|

@% https://elmahdyacademy.com
sagall dllae /55383




Physics G9 = 033151

Worked Examples: Equation of Motion
dS yull doleo :dlglao dlisl

Using the equation X, = X; + VT tofind the final position iladll gdgall slauy dsyall dlslao plasiwl

Example 1: Motorcycle (moving west) (Uye &) dyyli dolys 11 JUall
A motorcycle rider is moving west at an average de yuu audiue Gusb Job Lo bye doli dolys gl yruy
speed of 12 m/s. After 3.0 s, what is the position of ol dwwill dndgo Lo 3.0 s yg0 0% 1m/s 2 dbouwgio
the rider relative to point C, if he started from point B? OB dbaaill ¢po 1y 13| C dlnaill
West East Identify the data Substitute into Final answer
(-) (+) Olbarall 2350 the equation dilgdl 4l
dslmall L5 yagaill
v = -12m/s
t = 30s Xg = ~46 + (—-12)(3.0) duaill Gilull g8g0
_ 9 X = -82m Se Mt sl
X; = ? f Lbye
Example 2: Ship (moving east) (18 iy &) y20i) disbiaw 32 J Uil
A ship travels east at a speed of 42 km/h. If it starts dc s @yl 025l 8 Euiiino Hluo e dibw o
from point A and reaches point C in 1.5 h, what is the o) 8 C dbaill JI A dbaill (o szl 131 42 km/h
position of point C relative to point A? i A dhaill )| duwilly C dladill 280 o 1.5h
Identify the data Substitute into Final answer
Oldaeall suani the equation duilgill ALY
x; = 25 km 'f:‘f]‘ slsall L5 yagail
D A B C —» X = 25km e N X = 88 km
——p—o ® &4l v = 42km/h N\ T
r.J..gJ]dlhﬁ.i t = 15h Kf - 25 + {42}(15) whc‘hﬂﬂiﬂ-"?
Al 3 88 k A dbaill
i X = ? X = 88 km i
Example 3: Ship (moving west) (Gy€ &yaid) disduw :3 JUall
A ship starts from point B and travels west at a speed .35 km/h dc o byé youig B dladil oo dindaw |ag
of 35 km/h. What is its position relative to point D 91.21 duio) 8,18 9 D ahndill J| duilly lg=dgo Lo
?
el o Identify the data Substitute into Final answer
Oldasall 3ass the equation duilgdl &l
West x. = 25 km East dleall 8 yasgaill
(=) s, (+) X; = 25km n ¢ X = -17 km
& D A B C = v = -35km/h Xp = X+ V Bt 10
& 2 ® o il ™ = wuill disduull 2950
t = 1.2h X 29 + ( 35]“ .2) 17 km g0 A dbill ]
0 How the sign changes the answer b3l 5Ll yiss Laus y Sgall dlllasc ;9iSull go il yail s

@ A positive velocity (+) means motion to the east

and makes the position value increase. o Istint posion | ¥elwcity Time Fit position . |

dasd ddnziy Gl | 85> isd (H) dsppall eyl | A | Puiiigdeal | el | ool | oAledlgbeal
Sajgeall | 1.Motorcycle | g0 | _gomss | 3.0s -82m
@ A negative velocity (=) means motion to the west . (Lag) | | .
and makes the position value decrease. 2. Ship (15,4) 25 km +42km/h | 15h | 88 km
deud laxig wyall | 4 i (=) ddluadl deyuadl - t { '
WPl St T a:"':j' (3.Ship() | 25km | -35km/h | 12h | -17km

@ https://elmahdyacademy.com
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X

A car travels 60 m east, then 20 m west
in 20 s. What are the total distance and
displacement, respectively?

8l 925 20 M @3 ¢yl 925 60 M 85l &yl
Sledll Lle dol¥lg dusll ddluall Lo .20 s M5

Practice Questions - Level 1
buvgiall oimall — duwyyai dliaw

Choose the best answer / Juad¥l Lil>3l sl

Which statement correctly compares
average speed and average velocity?

dlnwgiall deyull G pusuo JSuiu )85 8)le (gl
Sdlawgiall dgxiall dc puully
Average speed is a vector, average velocity
is a scalar,
Auilid duaS dhawgiall dgaiall de pullg (dgais diaS dhawgiall de juull
Average speed uses total distance, average
velocity uses displacement.
dhuwgiall dgaiall de pully (ASI d8luall pasius dwgiall de yull
Al pasiug

A)

A) 80m,80m

B)

B) 80m,40m

C) 40m,80m

C) Average speed and average velocity are always equal.
Ladls olinglusio dbuwgiall dgmiall dc pully dbowgiall dc puull
Average speed is always greater than average velocity.
busgiall dgaiall dssuill o 58 Lalls Anwgiall de pull

02

D) 40m,40m

D)

The position—time graph shows the motion
of an object. What is the velocity during
time interval B?

J3 depull b L puuz 45)> pojll-gSgall ixie o

An object moves with a constant velocity
of 5 m/s to the east. Its initial position is 10 m.
What is its position after 6 s?

3

SB diojll 6,a

4

Bl g2 5 M/s Waylaie diyl de puus puu> oy
96 'S a2 d=dge Lo .10 M ilandl dsdge

8
A) +3m/s E"i 6 A) =20 m v=5m/s
B) Om/s S'9 4 B) 20m = ?
o E —
C) -3m/s E““z TS )\ C) 30m o
: . . $ > =10 m X=7?
D) +6 0 2 4 629 Xi
) & Time (s) / go3Jl D) 40m
The position-time graph below shows 0 A runner completes one full lap around
an object's motion. What is the instantaneous a 400 m track in 80 s. What are the average
speedat t = 2s? speed and average velocity, respectively?
> d5 3> olisl (e jll-g8gall e b .80 s JM5 400 m dgb jlado Jo> dlolS ddl clic Jos
St=2s aic dballl 4oyl bo SHloill le dnuwgiall dgiall depully dhuwgiall deyull Lo
A) 0m/s E’iu T A) Om/s,0m/s
B) 4m/s E:ﬁ:gu B) 5m/s,0m/s
@ FE 47T
C) 6m/s E“'D | . . X C) 5m/s,5m/s
0 1 2 3 4
D) 12 m/s Tirne ()7 o3l D) Om/s, 5 m/s
3 What was the easiest idea today? / Spgull Jguw3l 5,Sall Lo
tsApp QR / wi Luilgll QR @ @? https://elmahdyacademy.com
Ak I Ll Jolss 4
$gall dlllae /59385
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The figure shows position-time graphs for four
objects (A, B, C and D). Which object has the

greatest speed?
olus! dsay¥ o3l - 2950l Olhzia JSUJl 2uog)

Practice Questions - Level 2
eVl s oimall - duw )35 dliwl

Think carefully / (3> S8

A car moves along a straight road. Its position changes
as shown in the position-time graph. During which time
interval is the car's average speed equal to the
magnitude of its average velocity?

P 2090 9b LaS lgabyo iy puitues b B §)luw o

9dc s 31 &) auw> 51 .(D, 9,C fa (A) ; : I ;
& g Pty : “ dowgioll e pudl 9955 duin 8y &l 8 . ojll - @gall inio
204 Sdbuugiall dgaiall dc | jladal diglus
15 1T N W m : w
i A AR B
i1 E5 %) NG
T;a"‘"‘ E ‘D 10 + | | I
EE . E :é-: 0 ! : F -
-5 3
10 -10 + t —>
= ; = = = = 0 2 4 6 8
0 1 2 3 4 L . i
T |
Time (s} / ool (s) e eatlic)
A) A ¢j ¢ A) 1(0-25) C) M(a-6¢9)
B) B D) D B) 11(2-45) D) IV(6—-85) |

A runner moves with a constant velocity of

-3 m/s along a straight line. Which equation
gives the correct position as a function of time
if the initial position is 10 m?

o £

@afians o> 9 -3 m/s e jladie AL de s £lde iy

O 13] o3l AV pusall gdgall Lasi dsleo gl A)
10 m Jlanyl gégal
A) x=10+ 3t B)
B) x=10-3t Q)
C) x=-10+ 3t
b D)
D) x=-10 - 3t

At a certain instant, an object is at position =4 m
and has a velocity of +2 m/s. Which statement
best describes its motion?

ey 09533 —4 M, ggall sie pudll 495 dimo daal b
?@mdﬂ.&g &S 5> Luad b)lus L.§i +2m/s
It is to the left of the origin and moving left.
Sl J] & yxing Jo¥ dais sl e 95
It is to the left of the origin and moving right.
sadl I W yzxing Jo¥l daili jluw Gle 095
It is to the right of the origin and moving left.
Sl JI & yxizg Jio ¥l s (e e 0950
It is to the right of the origin and moving right.
seall Gl dyxing Jeo¥l dadi ey Gle 05

A bicycle moves with a constant velocity of +4 m/s for 5 s, and then continues with a

constant velocity of —2 m/s for another 10 s. If the initial position is 0 m, what is the final

position after 15 s?

-2 m/s la)lude Al de puw a5yl Juolgi 03 ¢5 s daal +4 m/s a)lade dul de yuw dolys &y

+4mfs | -2m/s
(5 s) : (10 s)
—e  —

$15'5 9% Sloil gigall 9o lad . 0 M lawyl gdgall ol 13] 5,51 10's 5l ﬁ ' ﬁ

A) =10m B) -5m C) +5m

a My challenge question / Ga=xill Jlgu

D) +10m

&? https://elmahdyacademy.com
3gall dllle /)9iSs
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Average Speed & Instantaneous Velocity
dudaslll de jullg dauwgindl de yuull

dglas bglas g lee Jlei
‘ Average Speed Average Velocity  Instantaneous Speed
dbuwginall de juull dgxial| dhuwgiall de yull dalazlll de juall
* The total distance traveled per » The displacement per -
total time. _ — total time. . Epefq att. A
deglhiall duSJl 49 o o B T moment in time.
S o3l e doguio Dl MR .
i displacement TR A SIS
total distance .
= Average velocity = -
Average speed == g ty totaltime
: : aus)l dsluall - ; ; =133l
dhuwgiall de |l = —= dgxiall dbuugiall de pull = —————
Lam iy ol el e 2o gl |
A o Dl %
Multiple Choice e Multiple Choice
Which quantity is the change in position What is the speed of the objectat t = 4 s?
divided by the time interval? A O A) Average speed
y ) 10 . ' (dlauwgiall de puull)
O A) Average speed (dhugiall dc puull) T 8- O B) Instantaneous speed
(O B) Instantaneous velocity (dgaioll ddasllldcydl)  § O i
2 44 (O C) Average velocity
(O C) Average velocity (dg=iell dbusgiall de juull) S 24 L1 (dgaxiall dauwgiall e puull)
0 - ' > ,
(O D) Instantaneous speed (ddaxlll dc yull) 2 4 O b) 'rj“a“t""'f‘-‘?m' velocity
Time (s) (dgaiall dubsdll e yeall) |
Data Analysis o Problem Solving
Using the data in the table, what is the average A mouse moves in a straight line to the north with
velocity of the toy car during 12 s? a speed of 12.8 m/s for a period of 3.10 s. Find its
t(s) 00 | 30 5.0 ‘ 9.0 12 position relative to the origin.
x (cm) +50 +20 0.0 i -15 -30
g3aall dlase )53l ga Gl pasls Jis =] mynotes / itbote

Motion in a straight line

¢ N

Average speed Average velocity Instantaneous speed
dlusgiall de yuull dgoniall dbusgiall de yuull audaslll de yuall
total distance + total time displacement + total time speed at a specific moment
A8 el + dSII ddluwall AS ol + a3yl 8330 duioj dbas aie de pll

i |

B " O cutoie | ontslgago- phoit| b als | s e liagb

3 https://elmahdyacademy.com

s3gall dllle /59353




Physics G9 =
Straight-Line Motion Practice
pafiue b ;9 dSy=dl Wil
eadig G4 Ly Lo

e Car motion in a straight line / puiiwe a3 .9 8)luw &5)>

The figure below shows the motion of a car in a straight line.

Find: |
o Displacement (5;lul d=1)):

................................. m
ﬁ ﬁ e Time interval (dssjll 5yall):

(1) (29
t,= 0s te= 108 000000 . disesssakeams GURE s e h e e S
Xi=0m Xe=200m o Average velocity .(dgauiall dbuwginll de pudl):
................................. m/s

0 Average velocity of a car / &;luull dgiall dbhuwgiall de jull
A car travels at 97 km/h for three hours, then at 72 km/h

Formula / saclall

for another three hours. What is the average velocity? Average velocity = d':p::?:;t
otal ti
72 km/h de pun @3 Olelw O 820 97 kmfl]‘ic.‘,.....q 6yl 3945 s el o P
Fdgiall dhwgiall de yudl jlada Lo .55 Oilelw M 8aa) et Mniyisl o5l = A o3l

o Multiple choice / sasis (e jLisl

A body moves from 6.5 m to 3.5 m relative to the origin
in 3.0 s. What is the magnitude of the average velocity? o 0 G 0

6.5 m gdgall 30 &35 puud dgaxiall dhusgioll &yl Hluiolo | 9-0 m/s 3.3 m/s 2.0m/s 1.0 m/s
3.0 5 00j LS Jo¥l dbadi J] dwwills 3.5 m gdgall |

0 Motion equation / 4S,=>Jl dlalse

An object moves in a straight line according to the equation:

Find: / wuwol

T o The object’s speed (puadl 42 pu): ...cuvveeirrenrsernssensenennens m/s
€ Theinitial position (sl ALY Boall) w.vrrvsrisrerercnn m
X = 12 + St 9 The positionatt = 65 (t =65 3ic pwadl 8330} ....c0cereriararene m
where x is in meters (m) and t is in seconds (s). o The time when the object reaches x = 60 m
(s) Silsills (pe3llg (M) yiall ddluall puldi Eus (x =60 m) g8gall J pusdl Jg09 305): crvvvereecrerirnnenn. S
Review with Dr. Abdullah Al-Mahdi E’] My notes / Lila>Me
sgall alllie yoiSul go Fuludl pasli s . i
In the equation x = X; + Vi :
e The constant term (x,) is the initial position.
Gyl gdgall Jiay (Culdll ol
icient of t (v) is related to the motion of the object.
(dg=iall de puull Jio) puucd| dSyou basip t (V) Jolmo
% '-"‘"“IF'P inf _"-‘i wudlgll QR @ https://elmahdyacademy.com
i agall alllase /59385

B @ i estsl gagall - plyinils dg dig siss e st
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o sagall dlllue 9ISl mo palyg S

E — sodl ‘!,.a._:.:IS] $agall —G— duye draulel dais sodl v.g.plﬂ Sagall —Go— dwye droalsl duaio sodl E,.n:i.'ilsi Sagall —&

— $99l adlST gagall —E dwye dsaslai doio 93l LeudlST agall —E Awye draslnd dois 98] LeudlST gagall <o
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Reading Position-Time Graphs
iC So3)l- gdgall Colyinia belys

duiledl pganpll 8138 Ll Likogi H3lg

N (T
o Which statement is correct? Sdoouo Wl Olywsill sl | - ;ylm-“ uaxli u"-“-'
Rasiuoh () Key ideas / dage S8l
(m) g9g.ll i
Sal A steeper slope means
a greater speed
5> Time (s) o3l magnitude.
_ _ % Iplasul 581 Lisdall IS LalS
| o Vati ~ Vahmad = Vsaif o Vanhmad > Vali > Vsaif > 00) s “’"“f il_f:j
28]

o Vsaif = Vali = VAhmad 0 Vsaif = Vaii = Vahmad 0 A positive slope means
positive velocity.

| @ Use the position-time graph to rank the objects. _ : m":; :::jl af'j
ool g gdsall liall pusyll le Islaic)
a) Rank the objects by initial position o A negative slope means
from the largest positive position to negative velocity.
the largest negative position. i el Juall

ﬁiwdlmiinm‘nm:-ﬁl "q_AJJ- Z 8 e ol
il giganst X rpsiall Al dgnio de puu

[ ] % [ ] :’ [ ] ’ ( ] o The vertical intercept

Position (m)
(m) gdgall

b) Rank the objects by initial distance NSNS A
from the origin. i G
p:|ahmunuiuﬂlwmr-.mn| it I B8 O~ :'15]9@@
wlaisdl g9gall Jiad gSgall
Lo J>( J>[
Time (5) (oll c) Rank the objects by average speed.

Abuugiall lgie o s FLU@-E' i)

0

“ 0 Use the position-time graph to rank the ubjects b}' average velncnty

ol go gBgall Jiliall pusyll e |slazel
Agiall dbungiall lgis s camn> pluzdl LI)

Position (m)
(m) asgall

w

Time (s) (0l

a My notes / illa>de

tsApp QR / i s QR @) nttpsi/felmahdyacademy.com

mily Juolgi s3gall dillaus /ygiSs
B J [E) edodichs | onlsl gagal - plyoiuil | Jgi el | gaigs e L " ’
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Physics G9

@ Runners: Position-Time Graph 0l - gigall ixia :gllac

Position — Time Graph (el - gdgall ixie)
— :

Position (m)
(M) ads-all

Interpreting Motion Graphs & Real Situations

duilis> Ladlgog dS padl Siluixio juwsdli

olinog pus )l pgés Jlss

Time (s) ol

@ Squirrel on a Tree: Posit

A squirrel climbs down an 8 m tree in 1.5 min, stays at the base of the tree

until 2.3 min, then climbs back to the same branch it started from in 0.1 min.
Szl 3ac8 | 1.5 min ggubs 8 Al de s B m lgelas )l 8 ol Lle wiliw i
dio lay Sl g 5all udi I $31 8 30 Asuay el anyg 2.3 min Li> 8 youill 8acld sic (8w ol

Which position-time graph best represents the motion of the squirrel?  Sulouull &5 Jiay il (030l - gigall) i

® © ®

®

£

Position (m)
(m) gdsall

\:, Final Position Challenge ilgill gdgall 53

Time (min) ;e 3l

0.1 min ygac 9

Position (m)
(m) adgeal
Position (m)
(m) adg.ll
Position (m)

(m) adsall

= P

Time (min) ;,A.jjlr Time (min) el i

Describe runner A's position compared with runner B
at the y-intercept (where the graph meets the y-axis).

abladl| dnis sic B elasll &)lio A elasll gige wio

oulyl y9nall go

Tt sl elaell ;o

ST

What happens at point P, and what happens after it?
Saass log P dbaill aic &ay Il

ion-Time Graph (o)l - gigall ixio :6)2ui e Liliaw 3G

\

Time (min) el

| A body starts at x = 20.0 m east of the origin. o What is the final position if it moves 0 What is the final position if it moves

Jo¥l dladi § b x = 20.0m gigall o 4S5 > pus> law

east at 12 m/s for 0.5 min?

west at 10 m/s for 0.5 min?

| &l e puny 8y 13 ilgill asbgolo &l oy ol 13 gl o Lo
West ¢ & . East $0.5min 530 Gl olily 12m/s $0.5 min b.a) ill olil 10m/s
‘-[.:’.?JI Or'igin hg{:bljl ......................................................................................................
(L) (0 m) i SO | S S

rh Let's Summarize with Dr. Abdullah Al-Mahdi  s3gall alllase )9S Al go Gilull yasli lss a My notes / ila>3e

X

Where two lines

intersect, the two

objects are at the same
position at the same time,

il Juolgd

(no change in position).

A horizotal (fat section. 1, £o GRS RS
on a position-time graph (positive direction).
represents rest A downward slope means

position is decreasing

idall o 883l ¢ jl slsjs gigall o sy actall Jaall
(g8gall 380 ¥) oSull Jiay o bulgll uall (294 olail)
(eillas ol2il) yoiis gigall ol

D J paleill clys | asals] sagall — plyiuily vlgh olis] Lapsigs e lisyl

(negative direction).  ..............

itsApp QR / il yuilgll QR @3 https://elmahdyacademy.com

sagall dillass /)9iS>
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» Cyclist Motion: Draw the Graph
s i)l guwyl tdalyll esl) ds
L)

. : & ® il
Pig i Uy b () ) o e =
| Given / Slasall | [&8l Formula 7 oeitan
e The cyclist moves with a constant speed ( -
of 10.0 m/s east. “ . _"_( —_Il’ _+ V_t E
@yl 0l2dly 10.0 m/s dlll dic yuo 2 X : position at time t (m)
e Att=0.0s, the cyclist is 20 m west tm) gell sic gdgall
of the origin. ) | X initial position (m)
Zﬂmm&cdﬂjﬂlgﬂjgﬁf=0.05m (m}gﬁlﬂﬂlﬂjwl

. Ledl Shil U Y v : constant velocity (m/s)
e The motion lasts for 60 s. | (@] dgaiall deyud! (m/s)

60 s 620 LSIHl dS)> yoiui | t + time ()
sl Position-time graph / oejli- gigall ixis A Gl gaii Js
— \YJ/ n
100 4 L gagall dlllae H9i53l 2o
80 A A constant speed gives
60 - a straight lineon a
5,4 position—time graph.
= 20 - s sy dolil de pl
< - 0 - TSV LNM
=i 03l1-g8gal
3 E -20-
T = 0 A
60 £ 3
» s
o
~100 . . . , . B || € = _ >
0 10 20 30 40 50 60 Time (s)
Time (s) / ooyl (s) ooyl (s)
Draw the position—time graph What is the cyclist's position What is the displacement from
for the cyclist's motion for 60 s. at 60 s? the starting point to 60 s?
52 pojll-glgall Linio pus)l $60's oyl aic dslyull LSl gigo o o> Dladl dlads (10 dolj¥l Lo
60 s b1 dslyull LSl S 605 ;o3

£=] My notes / il

atsApp QR / vl LuilglIQR @ @? https://elmahdyacademy.com
il lgi "
wiadont gall dillaue /)9iSs
B & B pueitichs | Lanlsh sagal — plymiuil | s ol | cigdiss e linsl
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o

Toy Car & Truck Challenge
dislidlg w3l 8 5luw G T —

Lo 4S )l Yo Llss

" @ Toy Car Motion a3l 8)lus ds,>

The ‘igure shows a toy car movine in a straight line or a “rictionless surface.

Draw the position—time graph for the toy car
shown in the figure.

sl 8)luw 45y (ol — gdgall Lizio pan)l

The time interval between JEadl 9 dsusgall
successive jositions 51.5s. 3
Oulliie Gumbge JS Gu duiojll 6 a8l @il mac fali Olall 8ylus obial JSadl gk
L.5s Lo dualll
BO Bl B2 B3 B4
O » O » O » O » O > What is the position of the toy car at t = 6.0 s?
Y P Wy [ ) S N SN O (1 o VAR O [ oy A () 96.0's ojll vic wlaldl §)lus 2990 Lo
] I I I | 1 | 1 1 | 1 1 ] I | 1 ] | I | 1
0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 (m)

Position-time graph (o}l - gdgall ixio

e B T T ]
o N A OV O
Illlll_'h,

Position (m)

(m) adepall

What is the displacement of the toy car from
the starting point until t = 6.0 s?
wi> Dladl dadi (o wileddl 8l 45153 Lo
6.0 s ;eill

(3

If the speed of the toy car doubles, draw the new
position—time graph on the same grid.

4

Time (s) ;o i

@ Truck Motion  alidi &>
A truck moves from position x =125.0 m toward the or gin x=0.0rr

as shown in the figure. Calculate the average velocity o® the truck
during the indicated time interval

x=0.0 m Lol dhdi olxil x = 125.0 m g3gall o dislis &y
dislid) dlawwgioll dgadell de pull Caunsl L JSGI1 8 puog0 9 LaS
Jahaall Lle sasall duiell 6 yiall 9

END START
t=50s t=00s
m
e o o oYy KWW . ()
0.0 250 50.0 75.0 1000 1250 1500
Fos!i'_e_inn {r_n]
sagall alllsue jgiSall go Gibudl yasls les

If the spacing between positions is equal for
equal time intervals, the object moves with
constant speed. .
Qo) Dl s 9 dygluiio glgall Ho SlSluall Cols 5] |
Al de s ol gl Gl dugluis

=] tes / illas> Mo

App QR /Qul uslgll QR
ilg Juolgi

(2]

B J B it ensl sigall - plyasul, o alss| wigdss e iy

T > ol e @yl acisuall Olel¥l 8l de pu Sl 13]
i o8llg g8gall (pu dlall dulul aSuill
: Calculate the average velocity.
Average velocity Aruagiall dgszal o il cansl
dlnuwgiall dgaiall ds yull

displacement
¢ = time interval

v

= dawgiall dgxiall de pull
a5

ozl 8l

When an object moves toward the origin (in the negative direction),
its displacement and veloctiy are negative.
(dladl olaidl 3) Lo¥l dladi olail pauadl dyais losie
il agadall de puullg d153l (eS

(2
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